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* ECONOMY * RELIABLE THERAPEUTIC EFFECT 
* EASE OF ADMINISTRATION 


sulphonamide therapy with 
‘SULPHATRIAD ' 


COMPOUND SULPHONAMIDES + 


the safer sulphonamide preparation combining rapid tissue absorption 
and good tissue distribution with powerful bacteriostatic activity. 
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Detailed information is available on request * 
Supplied as 05 Gm. tablets and as a suspension * 
AN @&8 BRAND MEDICAL PRODUCT 
MABOPACTURED BT ® MAY & BAKER LTD * 
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NOBECUTANE 


THE STERILE PLASTIC WOUND DRESSING 


(Grit. wed. J. 1954, 2. 17) 


NOBECUTANE consists of an acrylic resin dissolved in a mixture of acctic 
esters. When applied to the dry skin the solvent evaporates leaving an elastic, 
transparent, and adhesive film. 


* * 7 


NOBECUTANE has many advantages over conventional dressings. It is 
aon-irritating, transparent, tough, pliable and durable and can be applied 
over joints where some degree of mobility is required. 


> > > 


NOBECUTANE is impervious to bacteria but permeable to air and water 
vapour and allows nccmal aqueous exhalation of the skin to escape and no 


maceration of the skin occurs. 
~ ~ > 


NOBECUWTANE is economical in use and results in a saving of at least 20°, 
over the cost of conventional dressings. In addition it is welcomed by nursing 
staff who find it affects a considerable amount of saving in time. 


> . > 
NeBECUTANE is available in bottles of 50 mi. and 250 ml. 


Manfoctured on Sweden by 4 6 SOfORL, NOSMARUT Pocked ond «sued by t+ sole ditt dutors 


EVANS MEDICAL SUPPLIES LTD 
UVERPOOL AND LONDON 














THE PRACTITIONER 


EDITORS 
SIR HENEAGE OGILVIE, K.B.F D.M., M.CH., F.R.C.S 
WILLIAM A. R. THOMSON, M.D 


JOSEPH GARLAND, M.D. (Consultant Editor in U.S.A.) 


BENTINCK STREET, LONDON, W.:. WELBECK o1a2: 





CONTENTS 
Vol. 174: JANUARY 1955 


The Month 

Foreword: Sir Alexander Fleming, M.D., F.8.C.P., F.R.C.S., F.RS 
Penicillin Production, 1929-1954: A. L.. Bacharach, M.a., FR. 
Penicillin Preparations: K. K. Capper, Pu.D., B.PHARM., F.P.S 
Parenteral Penicillin: Keith Ball, M.p., M.r.c.u 

Oral Penicillin: R. W. Fairbrother, w 

Alternative Antibiotics: F.C. O. Valentin« 

Penicillin or Sulphonamide: James Ronald 

Toxicity Effects of Penicillin: Kenneth Maclean 

Penicillin Sensitivity: W. Howard Hughes, m.p 

The Problem of Resistance : Professor Robert Cruickshank, m 
Penicillin as a Prophylactic: Maurice Mitmar 


Penicillin in Pediatrics: Professor Arthur G. Watkins 


( ontinued ove 








“PRIMOLAX” 


for the 
rational treatment of 


INTESTINAL STASIS 
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Distaquaine Fortified intramuscular admiristr 
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llowing administration MAY & BAKED 
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Bacteria do not sleep at night: nor does this Glaxo anti- 
biotic factory at Ulverston. Night and day, twenty-four 
hours round the clock, this factory is fully engaged 
producing penicillin and streptomycin for Britain and 


countries throughout the world 


Aer 


The name Glaxo has been linked inseparably with } 


treptomycin since the earliest days of their manufactur 
Britain. From this background of experience emanate th 


ersatility and quality of antibiotic preparations by Glaxo 
q 


GLAXO 
5 letters that spell antibiofics 


GLAXO LABORATORIES LIMITED, GREENFORD, MIDDLESEX. BYRON 
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MULTIPLE SCLEROSIS 
By DOUGLAS McALPINE, M.D., F.R.C.P., NIGEL D. COMPSTON, 
M.D., M.R.C.P., and CHARLES E. LUMSDEN, M.D. 
309 pages. 115 illustrations. 35s. 


TEXTBOOK OF THE RHEUMATIC DISEASES 
Second Edition. Edited by W.S. C. COPEMAN, 0.8.E., M.D., F.R.C.P 
760 pages. 464 illustrations. 52s. 6d. 


AMPHETAMINE IN CLINICAL MEDICINE 


ACTIONS AND USES 
By W. R. BETT, M.R.C.S., L.R.C.P., LEONARD H. HOWELLS, 
M.D., F.R.C.P., and A. D. MACDONALD, M.A., M.D., M.Sc 
86 pages. 7s. 6d. 
AN ATLAS OF REGIONAL DERMATOLOGY 
By G. H. PERCIVAL, M.D., Ph.D., F.R.C.P., D.P.H., and 


T. C. DODDS, F.1.M.L.T., F.1.B.P., F.R.P.S. 
272 pages. 479 illustrations in full colour é5. 


= E. & S. LIVINGSTONE LTD. 


EDINBURGH and LONDON 























OXFORD MEDICAL PUBLICATIONS 


JUST PUBLISHED 





A NEW (SECOND) EDITION OF 


DISEASES of INFANCY and CHILDHOOD 


Edited by 
the late SIR LEONARD PARSONS, F.RS 


and 


SEYMOUR BARLING, CMG, MS. MCh, FRCS 


assisted by 


CLIFFORD G. PARSONS, M.D., F.R.CP 


2,116 pages 338 illustrations and 4 colour-plates 
In two volumes (not sold separately) The Set £8 8s. net 


OXFORD UNIVERSITY PRESS 
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New (Fifth) Edition 
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GYNAECOLOGY 


By DOUGLAS MacLEOD, MS... F.A.CP.. FACS 
Hospital, Examiner in Obstetrics and Gynaecology 
College of Obstetricians and Gynecologists; and 
FR.C.O.G., Director, institute of Obstetrics and 
Federation, University of London 

55! iMustrations, including 27 Plates in Colour 


ANTENATAL AND phe vA CARE 
By F. |. BROWNE, ™ D.S< FR.CS.Ed 
FR.C.O.G., and ™ SCLURE BROWNE, “6 
B.S., FR.C.S_Ed 0.G 
Exghth Editror 
Ready Februor 


FRC 
94 
About 35s 


FR.C.0O.G., Obstetric Surgeon, St. Mary's 
University of Cambridge, and to the Royse 
CHARLES D. READ, FRCS. FRACS 


Gynaecology, British Postgraduate Medical 


DISEASES OF INFANCY AND Se eeoes 
F 


By 
Seventh Ed:tior 
213 Text figue es 
Ready Februory 


WILFRID SHELDON, ™.D 


With (8 Plates As in Colour) and 


About 50s 


Ready Next Month 


ESSENTIALS OF ORTHOPAEDICS 


By PHILIP WILES, M.S 


Senior Orthopadic Surgeon, The Middlesex Hospital 


London 


FA.CS. FACS 
and Lecturer 


» Orthopadic Surgery, University 


of London 


7 Coloured Pilates and 393 Text-figures 


CLINICAL ENDOCRINOLOGY 

For Practitioners and Students 
By LAURENCE MARTIN, ™.D 
MARTIN HYNES. ™.D.. M.8.C.P 
Second Edition 39 IMustrations 


FRCP. and 


20s 


LEG ULCERS 

Their Causes and Vresement 
By S. T. ANNING, TL 
42 Illustrations 


INFANT FEEDING AND FEEDING 

DIFFICULTIES 
By P. R. EVANS 
MacKEITH, D.M 
Second Edition. 66 


MA. 4.0... MRCP 
18s 


FRCP 
P 


M.D 
FRC 


sstrations 


and RONALD 
12s. 6d. 


Latest ‘Recent’ Advances 


DERMATOLOGY 
By W. NOEL GOLDSMITH, M.A 
and F. F. HELLIER BE. MA 
Second Edition. 5 Plates in Colour and 
figures 
ENDOCRINOLOGY errr 
By P. M. F. BISHOP, O.M.. MAC 
Seventh Edition. 34 Illustrations 
PAEDIATRICS 
Edited by DOUGLAS 
117 iMustrations 


SURGERY 
Edited by 
FRCS. Fourt 


GAIRONER, O.M 


HAROLD EDWARDS 


h Edition 


CBE 
157 IMustrations 


55s 


THE HAMOLYTIC ANAMIAS 
Congenital and Acouired 

By |. V. DACIE. MD. MRCP 

98 ilustrations 


ANATOMY 
Regional! and Applied 
By R. |. LAST. MB. BS. FRCS 
309 illustrations, many in Colour 55s 
THE NORMAL CHILD 
Some Problems of the First Three Years and 
Their Treatment 
By R. S. ILLINGWORTH, ™.D 
64 INustrations 


FRCP 
30s 


Latest Ciba Foundation Symposia 


LEUKAMIA RESEARCH 
Hurnan and Animal 
56 Illustrations 


THE KIDNEY 


25 IMustrations 


HYPERTENSION 

Humoral and Neurogenic Factors 
73 iMustrations 30s 

PRESERVATION AND TRANSPLANTATION 

OF NORMAL TISSUES 
55 Illustrations 25s 

CHEMISTRY AND BIOL OGY OF FPTERIDINES 
143 IMustrations and Diagrams About 42s 


}. & A. CHURCHILL LTD., 104 Gloucester Place, London, W.! 
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CASSELL MEDICAL BOOKS 


MANUAL OF MEDICAL HELMINTHOLOGY 


C. J. HACKETT, M.D., F.R.C.P., with the co-operation of PROFESSOR 
J. J. C. BUCKLEY, D.Sc., and the late PROFESSOR J. MURGATROYD, 
M.D., F.R.C.P. 

This practical new book, which is based on the helminth exhibits of the Well- 
come Museum of Medical Science, is designed especiall, for doctors in the 

tropics. It contains detailed descriptions of the important helminths 

Trematoda, Cestoda, and Nematoda. Some thirty parasites are described in 
full, together with the illnesses they cause in man. Each is discussed under 
the headings: morphology, life-cycle, epidemiology, pathology, clinical mani- 
festations, diagnosis, treatment, prognosis and prevention /ilus. 18s. 6d. net 


SEXUAL DISORDERS IN THE MALE 
KENNETH WALKER, F.R.C.S., and ERIC B. STRAUSS, M.A., D.M., 
Hon.D.Sc., F.R.C.P 
This comprehensive manual deals fully with the commoner sexual problems 
encountered by the general practitioner. The balance between organic and 
psychological aspects is maintained; the emphasis throughout is on diagnosis 
and treatment, and moral judgments have been avoided. Important chapters 
include those on impotence, deviations, pollutions, priapism, and sexual diffi- 
culties in marriage. Fourth Edition. 18s. 6d. ner 


37-38 St. Andrew’s Hill, London, E.C.4 
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A selection of our titles for January and February 


A HISTORY OF MEDICINE 
Ralph Major 
1,200 pages 415 illustrations 2 volumes, £5 5s. 
REFLECTIONS ON RENAL FUNCTION 
J. R. Robinson 
About 140 pages 3 illustrations 17s. 
DISEASES OF THE LIVER AND BILIARY SYSTEM 
Sheila Sherlock 
620 pages 200 illustrations About 47s. 
TREATMENT OF ACUTE POLIOMYELITIS 
William A. Spencer 
128 pages 51 illustrations 
and the 
BRITISH JOURNAL OF HAEMATOLOGY 
Edited by J. V. Dacie 
Vol. 1, No. 1, January 1955 Quarterly Annual Subsciption 50s. 


BLACKWELL SCIENTIFIC PUBLICATIONS — OXFORD ge 
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xii + 578 pp. 
115 illustrations PROBLEM 


45s. net 








by IAN DONALD 


M.B.E., B.A. (Cape Town), M.D. (Lond.), M.R.C.O.G 
Regius Professor of Midwifery, University of Glasgow 


Dullness is as much out of place in a textbook as anywhere else. for not only should books 
be informative, they should be read with enjoyment. This book admirably fulfils these 
essential requirements. 


The author has employed his usual technique of teaching students, in which facts and 
figures are diluted with discourse, if not with fancy, and he has fully exercised an author's 
privilege of expressing not only fact but also opinion. Here is an attempt to face problems 
from the clinician's standpoint; nor has recent research been neglected 


It is a book which caters for those who have sufficient knowledge of the subject and 
imagination enough to enjoy argument upon its problems. it should be of particular 
value to aspirants for additional diplomas in the subject. 


Descriptive leaflet available on request. 


LECTURES ON FLUID BALANCE 
GENERAL PATHOLOGY IN SURGICAL PRACTICE 
edited by Sir Howard FLOREY, by L. P. LE QUESNE, 

M.D., F.R.C.P., F.R.S, B.M., B.Ch. (Oxon.), F.R.C.S. (Eng.) 


(1954) 63s. net (1954) 17s. 6d. net 
LLOYD-LUKE (Medical Books) LTD., 49 Newman Street, W./ 
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BIOCHEMICAL INVESTIGATIONS 1 
TREATMENT by j. D. N. NABARRO, M.D., M.R 
trations. £1 5s. net; postage 8d. 


PRINCIPLES OF INTERNAL MEDICINE Edited by T. R. HARRISON, B.A., 
M.D., and others. Second edition. With 245 illustrations. !Oin. x 7 in. £5 10s. net 


N DIAGNOSIS AND 
CP Bh in. x Shin. With illus- 


INTRODUCTION TO GENERAL PRACTICE by D. CRADDOCK, MB, 
Ch.B.,D.Obst R.C.O.G. With a Foreword by Sir W. HENEAGE OGILVIE, 
K.B.E., F.R.C.S. 8h in. x Shin. €2 2s. net. 


DISEASES OF THE THROAT, NOSE AND EAR Edited by F. W 
WATKYN-THOMAS, F.R.C.S.(Eng.), with the assistance of ten contributors 
With 387 illustrations (some coloured). !0in.x6}in. £5 10s. net 


THE CLINICAL EXAMINATION OF THE NERVOUS SYSTEM 
by G. H. MONRAD-KROHN, M.D.(Osio), F.R.C.P.(Lond.), M.R.C.S.(Eng.) 
Tenth edition. With 165 illustrations. 8jin. x Sin. £1 16s. net, postage Is. 3d 





“aan Leweoe & Co. Led. 


136 GOWER STREET, LONDON, W.C.1 Tel. EUSton 4282 (7 lines) 
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January Publications 


MODERN TREATMENT A THERAPEUTIC 
YEARBOOK 1955 INDEX 


TWENTY-FIRST ANNIVERSARY A GUIDE FOR HOUSEMEN AND 
VOLUMI PRACTITIONERS 


Edited t 
. ge: "7 C. M. MILLER, M.D.. M.R.C.P.. AND 
Sir Ceci. WaAKELEYy, BT., K.B.E., ; 
B. K. ELLENBOGEN, M.D., M.R.C.P 


C.B., LL.D., M.CH., D.SC., F.R.C.S 
A ready guide to the treatment of many 


of the conditions commonly met with in 
medical practice, with appendixes on 
practical procedures, useful diets, tables 
of dosage, etc. An invaluable and ever- 
ready help when a quick answer is wanted 
to any therapeutic problem 


** The numerous authors have obviously 
all approached their subjects with the 
purpose of providing concise and helpful 
information. No practitioner can fail to 
obtain help from the practical advice 
which this book provides."’"—T7he Lancet 


Pp. x + 338, with 28 illustrations 


Postage \s. 25s. Pp. xii +148. Postage \s 2s. 6d. 
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7-8. Henrietta Street, London, W.C.2 
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| Campbell's UROLOGY | 





A completely new work in 3 volumes, by 
51 of the world’s most eminent authori- 
ties. Edited by Professor MEREDITH 
CAMPBELL of New York University 
Post Graduate Medical School. Three 
volumes totalling 2564 pages, with 2600 
illustrations $60.00 the set (£15 in 
U.K. & Eire only) 


Every conceivable aspect of urology is 
presented in this great work, in which 
each topic is discussed by a _ world- 
recognised authority. This is UROLOGY 
absolutely complete in all of its phases 
Never before has a work in this field 


been so authoritative or so comprehensive 





| PEDIATRIC DIAGNOSIS | 





By Professor MORRIS GREEN 
(Yale University) and Professor 
JULIUS B. RICHMOND (New York) 
436 pages. $10.00 (50s. in U.K. & Eire 
only). 


Part 1—Pediatric History Taking 

Part 2—Examination of the Pediatric 
Patient 

Part 3—Signs and Symptoms 


Part 4—Care of the Healthy Child 
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| TEXTBOOK OF PEDIATRICS | 





Edited by WALDO E. NELSON, M.D., 
Professor of Pediatrics at Temple 
New (6th) edition. 1581 
$15.00 


University 
pages, with 440 illustrations 
(75s. in U.K. & Eire only) 

Up-to-the- 


Complete Authoritative 


minute 


The new (6th) edition of this classic 
textbook, which is being hailed as one 
of the really great books in American 
medicine, presents a complete clinical 
guide to total care of the child from the 
prenate! period through adolescence 





| DISEASES OF THE SKIN | 





By Professor GEORGE CLINTON 
ANDREWS of Columbia University. 
New (4th) edition. 877 pages, with 777 
dlustrations $13.00 (65s. in U.K. & 


Eire only) 


A brand new edition of a classic book 
which needs no introduction to special- 
ists in the field of dermatology. All the 
latest developments are included. This 
edition places greater emphasis on histo 
pathology of the skin 





W. B. SAUNDERS COMPANY LTD., 7 Grape Street, London, W.C.2 
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Clinical Control of 
orthostatic hypotension 


with SPENCER © 


One of the findings in studies* covering a six month to 

three year foliow-up on 173 patients who had sympa- 

thectomies to include the 4th thoracic level indicate 

that the control of the orthostatic hypotension which 

results “ routinely requires a special corset (Spencer 

Support) with a spring suprapubic pad (Spencer 

Abdominal Spring Padt) ... .” 

The Spencer Support and Abdominal Spring Pad used 

in these—and in present—studies are pictured at right. 

The support improves and maintains posture and 

body mechanics and the Abdominal 

Spring Pad serves asa resilient visceral 

elevator. Together they help prevent 

the pooling of blood in lower abdo- 

men and extremities, favourably 

influence circulation and respiration, 

encourage exercise of muscles. The 

comfortable support to spine and 

abdomen produces a heightened sense of well-being, 

and confidence in getting back to normal living 

These benefits are obtained because this Spencer 
Support—iike all other Spencer Supports— is individually =) Bagg ae of 
designed, cut and made for each patient to attain pad in the suppor. 
the prescribed medical aims. 

Use Spencer Supports with confidence in vontrol of hypotension associated with any 
conditions where support is indicated. 


* Results of High Dorsolumbar Sympathectomy for Hypertension, ‘Annals of Internal Medicine’, #0 : 307-329 
(February), 1949 
¢ Patented. 


For further information write to 


SPENCER (BANBURY) LIMITED 


Consulting Manufacturers of 
Surgical and Orthopaedic Supports 


Spencer House Banbury Oxfordshire 
Tel. Banbury 2265 


Branch Offices 
LONDON: 2 South Audley Street, W.1 Tel. GROsvenor 4292 
MANCHESTER: 38a. King Street, 2 Tel. BLAckfriars 9075 
LIVERPOOL: 79 Charch Street, I Tel. ROYVal 4021 
LEEDS: Victoria Buildings, Park Cross Street, | (opposite Town Hall 
* Tel. 3.3082 


Steps). 
BRISTOL: 44a Queens Road, 8. Tel. Bristol 24801 
GLASGOW : 86 St. Vincent Street, C.2 Tel. CE Neral 3232 
EDINBURGH: Wa, George Street, 2. Tel. CALedonian 6162 


Trained Spencer Retailer-Fitters evailable throughout the Kingdom, name and address 
supplied on request 


APPLIANCES SUPPLIED UNDER THE NATIONAL HEALTH SERVICE 





Copyright 











ANNOUNCEMENTS 








The ideal Method 


Of Dispensing Penicillin 
And Other Anti-Biotics 


The portable Aerolyser Aerosol Inhaler 
has proven itself to be the most 
efficacious medium for the administration 
of prophylactic and curative drugs in 
Aerosol form 

This method produces a mist of fine 
Aerosol particles which will penetrate to 
the small bronchioles and alveoli at a rate 
of 8—12c.c. per hour. 

A hire service is also available for this 
equipment. 











Aspiration—The vaculyser range of suction pumps 
designed to cover every requirement is noted 
for reliability, quietness, and portability. 


Full details and literature on request 


AEROSOL PRODUCTS LTD., 10 DUKE STREET, LONDON, W.! 
Telephone WELbeck 6690 








SEBODERM 


CETRIMIDE SHAMPOO 





Literature and Professional Sample 


on request from :— 


PRIORY LABORATORIES LTD. 
Priory Works, West Drayton, Middlesex 
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Pioneering for Oil 


TO THE O1LMEN of today goes the credit, and 
the adventure, of opening up many of the 
waste places of the earth. Under deserts, 
prairies, marshes and seas, otherwise bleak 
and unharvested, may lie oil. Oil for lamps, 
for cooking stoves, for industry, for farming, 
for the world on wheels, the ships and 
aircraft of all nations. The oilmen must 
always go out and find new sources of 
supply, so great is the demand. They must 
drill the wasteland to dredge up 

the liquid treasure that the earth 





holds imprisoned 

But that treasure has to be 

located first. More than a million 

wells have been drilled for oil 

through the earth's surface 

during the last ninety years. But only 

a fraction of these exploratory 

drillings have found oil 

Shell Research is constantly advancing the 
science of oil-finding. Today the aeroplane, the 
helicopter and the seismograph (measuring waves from 
man-made earthquakes) help the geologist, the 
geophysicist, the mineralogist and the 

palaeontologist 

The search for oil is still an adventure, still 

an advance into the unknown. The oilmen are 

like the migrating cranes in Homer, 

settling ever onwards 


research backs the pioneers 


~ a 


THE SHELL PETROLEUM COMPANY LIMITID, ST HELEN'S COURT 


LONDON 


ES 
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Firestone 


Experience Counts — 


26 Factories throughout the world. 
Firestone total sales exceed £1,000,000 per day 











on rear wheels 


help the doctor oe Grip in mud, slush and snow 


An urgent call in the night. Snow on the Y Non-skid safety on wet 
and greasy roads 


roads. Treacherous driving. That’s when 
doctors and others to whom a car is essen- v Smooth riding and quiet 


tial, can depend on the sure, safe grip of @ Long, trouble-free mileage 
Firestone Town & Country Tyres. o All-season motoring 


TUBELESS OR CONVENTIONAL 





Firestone rvres — consistently good 
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ASTHMA 
THERAPY 


SPEEDY AND LONG LASTING 
ACTION COMBINED 


The “two-phase” therapy provided by ISO-BRONCHISAN sets new 
standards of efficiency in asthma control. Outer layer of the tablets consists 
of Isopropyl-Nor-Adrenaline—a potent bronchodilator well absorbed by the 
sublingual route. When the tablet is placed under the tongue, this layer 
dissolves and symptoms are promptly relieved. Swallowing of the tablet’s 
nucleus presents its content of Ephedrine and Theophylline for slow absorption 
by the alimentary route—so maintaining and prolonging the antispasmodic 
action on the bronchial smooth muscle 

Each tablet 


aline (Isoprenaline 


IMMEDIATE RELIEF hydrochlor gr 


tubes of 20 tablets and bottles o 


an 
2H, 











PROLONGED ACTION iso = BRONCHISAN 


Prescribable on Form E.C. 10 


Limited + Silten House Hotfield - Herts - England 
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A well proved formula 


THYRODEX 


TABLETS 


Excess weight puts a brake 


on physical activity. 


abiets contain 


= 


PAINES & BYRNE LTD., Pabyrn Laboratories, Greenford, England. 











Notes on 
Indigestion 


This pamphlet, first published in 1949, 
explains in simple language the prin- 
ciples and practice of the treatment 
of dyspepsia and is intended for 
distribution to patients with dyspepsia 
in order to help them carry out their 
practitioner's advice This revised 


edition includes dietary instructions 


6d. each, 10 for 4.6, 100 for £2 
(post free) 
(Special price for larger quantities) 


| PUBLISHING DEPARTMENT, 
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| SBENTINCK STREET, LONDON,W.1 
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* Cestra Mask 


FOR SURGEONS AND NURSES 








After many bacteriological experiments thi mask was 
designed to arrest all droplets from the mouth and nose 
and so to prevent contamunation during peratior The 
Cestra Mask consists of four layers of fine dental 
qauze. it fastens securely under the chin, has an air gap 
a the sides, s comfortable to wear for long periods and 
may be easily sterilised 
Obdtcinable from Chemists ond Medi< Stores 


MADE BY ROBINSON & SONS LTO 
Wheat Bridge Mills, Chesterfield. Tel. Chesterfield 2/05 
London Office: King's Bourne House, 229/23! High Holborn, 

London, W.C.i. Tel. Holborn 6383 


Manufocturers of al! kinds of Surgical Dressings 
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ST. DUNSTAN’S CLOCK 
On the wall of St. Dunstan-in- 
the-West in Fleet Street is the 
first clock showing minutes 
ever to be made. It was also 
the first clock two have two 
dials. It was made in 1671. 


CLOCKWORK REGULARITY. 


Normal bowel action is a fine thing to 

possess. It is, perhaps, the most sought 

after talisman against ill-health in the world. 

No wonder, then, if its temporary suspension 

leads from a mild despondency even to black 

despair. But in such a crisis panic measures 

are to be avoided—the taking of harsh 

purgatives eschewed. 

Success in the restoration of the much-cherished habit 
lies in the regular persuasive stimulus of soft bulk—such as 
is provided by ‘ PETROLAGAR.’ Gently and unobtrusively, 
* PETROLAGAR ’ arranges for normal physiological evacua- 
tions and secures the return of * clockwork regularity.’ 


*‘PETROLAGAR’ 


Trade Mark 


EMULSION 





JOHN WYETH & BROTHER LTD. 
Clifton House . Euston Road . N.W.1 











Sor 40 years 
“EUPINAL 


has been used successfully in the treatment of 


ASTHMA and CHRONIC BRONCHITIS 
and may be prescribed on N.H.S. Form E.C. 10 


“Eupinal"’ contains lodine and Caffeine combined in a most elegant and 
effective form 
In chronic Bronchitis ** Eupinal™ softens the tough accumulated mucus in 
the bronchial tubes and allows it to be more readily expectorated. in 
Asthma it possesses a more markedly soothing effect, lessening the frequency 
of attacks and reducing their severity and duration, and relieving breath- 
lessness. “ EUPINAL " contains no poison and is safe in use. 


* asin G 7 rd s altd 


OLDBURY - BIRMINGHAM 
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Highest peak concentrations and sustained 


ry 
therapeutic effect with 'ESKAC ILLIN’ 


the palatable liquid oral penicillin 


Some authorities stress the value of high, if intermittent, peak penicillin serum 
concentrations ; others favour lower, but sustained, plateau levels 

With ‘ Eskacillin’ the advantages of both patterns are available. A very hig! 
peak concentration is achieved within about one hour of the first dose, succeeded 
by a more than adequate therapeutic level sustained for several hours 


‘ESKACILLIN’ 100 ‘ESKACILLIN’ 200 
‘ESKACILLIN’ 100 SULPHA 


SMITH KLINE & FRENCH INTERNATIONAL CO. 
resented by Menlecy & James, Limited, Coldharbour Lane, London, S.E.¢ 
Tel: BRixton 78<¢1 


Eskacili rade mark 
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Footnotes on 
fungous infections 


PROPIONIC AND CAPRYLIC ACIDS, originally isolated from concentrated 
human sweat, have been shown to be actively hostile to the pathogenic 
fungi commonly attacking the feet. Wyeth research laboratories have now 
succeeded in preparing ‘Sopronol’ Pr pionate-Caprylate Ointment — an 
ideal fungicidal compound which penetrates the stratum corneum, reaching 
the deep-seated mycelia without irritation or sensitization of the skin. 


, , 
Supplic / i r4 tudes 


‘Sopronol ..... im £ 


PROPIONATE-CAPRYLATE OINTMENT 


JOHN WYETH & BROTHER LTD., CLIFTON HOUSE, EUSTON RD., N.W.! 
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GROMIDIN TABLETS 


each containing 0.25 mg. of PURE GRAMICIDIN, antibiotic of 
microbial origin in crystalline form, which is active on most pyogenes 
germs, taking the Gram coloration GROMIDIN Tablets cause 
neither irritation nor allergic effects. GROMIDIN is indicated in the 
treatment and prophylaxis of rhinopharyngeal, laryngeal, buccal and 


dental affections. Also in bronchitis 
POSOLOGY : 5 to 10 tablets per day, allowing them to dissolve slowly in the mouth 
PACKING: Tin of 25 tablets. PRICE: 3 6 per tin. 


SAMPLES AND LITERATURE ON REQUEST 


BENGUE & CO. LTD. Manufa turing Chemists 
MOUNT PLEASANT, ALPERTON, WEMBLEY, MDDX 


NATIVELLE’S DIGITALINE 


Successful Clinical Practice spreading over many years is proof of the trust- 
worthiness of THE ORIGINAL PRODUCT. Standard works on cardiology 
and current medical] literature contain numerous references to the unfailing 
reliability and constant activity of NATIVELLE’S DIGITALINE. Litera- 
ture and samples will gladly be forwarded on request. 

ied in the following stable forms:— 

ETS (PINK) 0.1 mg.=1/600 gr TABLETS (WHITE) 0.25 mg. =1/240 gr 

AMPOULES for intramuscular and intravenous injection 0.20 mg.=1/300 gr 

Digitaline Tablets now available in dispensing packs of 200. 


NATISEDINE NATIROSE DRAGEES 
Tablets of 0.10 gm. of Dragées of Nitreglycerine 
phenviethylbarbiturate of quinidine Boxes of 40 
Bottles of 20 and 100 tableu 
OUABAINE ARNAUD 
International Standard of Ouabaine kept in National Institute for Medical 
Research, London 
TABLETS 2.5 mg., 1/24 gr. Bottles of 40 
AMPOULES: 1/120 gr.-0.50 mg. for intramuscular injection 
AMPOULES: 1/240 gr.-0.25 mg. for intravenous injection 
Ampoules packed in boxes of 6 
IODHEMA 
Tablets and solution 
All forms of Nativelle’s Digitaline & Ouabsine Arnaud are exempt from Purchase Tax 


14-7] WHITE LION ST., LONDON, W.1 19 TEMPLE BAR, DUBLIN 
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A notable advance in the treatment of 


HYPERHIDROSIS 


Bromidrosis and Tinea Pedis 


SOLES 


(Paraformaidehyde 3.5%, D.C.M.X. 0.15%, in excipient q.s.) 


A welcome departure from the tedium of formaldehyde foot baths, ointments, constant 
changing of hose, etc. Clinical tests conducted throughout the country have produced 
remarkable evidence of the effectiveness of these Insoles. At a temperature of 85°F. a 
gradual but continuous formaldehyde vaporisation occurs during the period of wear 
(usually two or three days) which causes a “regeneration” of the skin, thus ensuring 
a more normal exudation of metabolic waste products. The period of immunity varies 
from two weeks to several months according to the severity of the condition, after 
which the Insoles can be reinserted as required. 

Descriptive literature and sample pair for test gladly supplied on request. (Please state shoe size) 


A “Highest in Merit” product of HINDERS LTD. 174-192 Estcourt Road, London, S.W.6 


[WAR DA0 749 ASOLO GE OLARL AG B/AOL OL OIAGL OL OL O/B ABAD BL OLB ADL AOLOLOL 2 


wi 
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For prompt, from the spasms associated with \ 


aheusine cough, bronchitis or winter = 


y 


cough from distressing catarrhal con- 


safe relief 


gestion arising from influenza and the 


common cold the indication is vapour 


a PA 


inhalant treatment 


GHT’'S Coal Tar 
INHALER & VAPORIZER 
with VAPORIZING LIOt ID 


Complies with the specifications set 
in Part IV of the N.H.S. Drug Tariff 


Supplies freely available for prescriz a] 


at 


ww 





\" j \e j ry \ J \e) \) \" 
TTT II We 


v6) 


Ottamable from all Chemists 


WRIGHT LAYMAN & UMNEY LTD. 
42/50, Southwark Strect, Londor 


V/s) 


eye) 
WW 
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Ir 
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1§ years of clinical opinion 


supports the use of vaginal tampons 





The menstrual flow 


is unobstructed 


and completely absorbed 


Nume ol cun 
ause he way in which tampx 
bstruct the menstrual flow and 
and at improved sense of securit 
Iwo research workers (3) observed 
need was due to the use of the 
the proper size absolute comfor 
the flow ws obtained \ 
vidence of the irritation 
would follow trom blocking of the f 
bservers that, where there 
absorption, actual trial bro 
having tned tampons, decided 
external pads 
Intelligently used, vaginal tamp 
n feminine hygiene. The 


hidence 


REFERENCES 


Britsth Medica 
British Med 
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“SEBORRHOEA 
“PSORIASIS OF THE SCALP 
DANDRLFEI 


Sebbix 


SHAMPOO 











GENATOSANL1D.. ®® 


L 
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introducing a new Thyroid extract 


Proloid | 


— : 





oa ail 








1 is the purified essential metabolic stimulant 


» thyroid gland, doubly assayed—biologically 

hemically—to ensure uniform strength. Proloid 

» preparation of preference in any condition 
hemically standardized thyroid extracts are 


yed. Proloid has the following advantages:— 


Uniform strength—no danger of 
fluctuating metabolic potency; 
Less cardiac stimulation than w 
ther thyroid extracts. 
Standardized to meet B.P. r« 
prescribed in the same dosage 


;U1!T 


WW 


WILLIAM |! 
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Like the lighthouse, 
‘Sulphamezathine’ is 
efficient, constant, and 
eminently reliable. Its 
sweep is wide and 
powerful; it is a tower 
of strength and a symbol 


* of safety. 


‘Sulphamezathine’ 


Sulphadim:dine BP Trede Mark 


THE SAFE ECONOMICAL SULPHONAMIDE 


IMPERIAL CHEMICAL (PHARMACEUTICALS) LIMITED 
WILMSLOW, MANCHESTER 
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ACUTE OTITIS MEDIA 


THIS CHILD is suffering from acute encourages resolution 
otitis media. No immediate danger, and easily administered. Instruc- 
but the parents are anxious. Inflam- tion leaflets for the guidance of 
mation and pain must be relieved and patients can be supplied td pre- 
infection controlled ethers 

A CLEAR ASE R URALGICIN 

Auralgici: idelvy known. trusted ULLY DESCRIPTIVE literatur 
and lleviates pain, available and a Technical 
ice of compli- mation Service is always at } 
lrainage and lisposal. 
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Cheyne-Stokes 


Respiration 


Cardiac Failure 


Bronchospasm 


Oedema 


A CLEAP. CAs#® FOR CARDOPHY 

Best known and most widely used of the IT 18 PRESENTED 
purine derivatives, Cardophylin is the tories, and amy] 
one drug which combines four method 


of treating heart failure. It is a res- 


piratory stimulant; it controls vailable anda Technica! Inf 


bronchospasm ; it increases coronary Service is always at 


Munu/ectured by WHIFFEN & SONS LIMITED and distributed by 


vw ER LABORATORIES LIMITED 
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Speeding recovery 


Almost every illness leaves behind it the problem of cnervation. In 


Metatone the appetite-promoting properties of Vitamin B, are 
combined with the toning influence upon the nervous system of the 
glycerophosphates. Pleasant flavoured Metatone can be given 
safely during pregnancy and lactation and 


is also an excellent tonic for children. 


FORMULA 
Each fluid ounce of Metatone 


I a Tl 1 Vitamin B, 3 mg 
M q A ON E Cakium Glycerophosphate 4 
. Potassium Glycerophosphate 4 gr 

Sodium Glycerophos phate 2 gr 

PARKE, DAVIS & Company Limited Manganese Glycerophosphate 4 ¢ 
inc. U.S.A. Strychnine Glycerophosphate 8 200 g 


HOUNSLOW, MIDDLESEX Tel.: Hounslow 236! 
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THEODROX 
wuanmeneaw ) ADEQU atEoRAl 
SSS | | mnopHYLLINE 














oral Theodrox The blood 
levels produced by oral 
Theodrox compare favour- 
ably with those produced by 


parenteral administration of 
aminophylline. EE” 


THEODROX Intramuscular Aminophyliline Intravenow. Aminophy!lline 











4bre ° i 2 3 4brs ° 
* Microgroms of theophylline per |00 c.c. wf Diood. 


Prior to the introduction of Theodrox the usefulness of oral aminophylline 
has been limited by failure to obtain adequate blood levels because of gastric 
intolerance. With Theodrox this difficulty is overcome and cffective oral 
dosage is entirely feasible. 

Each tablet of Theodrox contains 3 gr. of aminophylline B.P. with 4 gr. of 
dried aluminium hydroxide gel, B.P.C. 

In the form of Theodrox, aminophylline can be administered orally to pro- 
duce results comparable with intravenous or intramuscular dosage, yet 
without the inconvenience and danger of parenteral administration. 
Theodrox is supplied in containers of 25, 100 and 1.000 tablets 

Theodrox is also available as Theodrox with Phenobarbitone, cach tablet 
containing in addition gr. of Phenobarbitone B.P. 


REFERENCES 
Administration of Aminophylline, J. Amer. Med. Ass., 143: 736, June 1950. (This study does 
not refer to Theodrox.) 
A New Approach to Increasing Tolerance to Oral Aminophylline. Postgrad. Med. 13: 432, 
May, 1953. Abstracted ; Practitioner 171: 328 (Sept. 1953) 
Studies with Two New Theophylline Preparations, Amer. J. med. Sci.. 224: 627, 1952 








RIKER LABORATORIES LTD. LOUGHBOROUGH, LEICS. 


Detailed literature gladly sent on request 








promptly 
restores and maintains 
vaginal acidity 


Ortho Pharmaceutical Limited 
High Wycombe England 
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What can you 


do for my 


Rheumatism. 
Doctor? 


What a difficult question this is to 
answer—particularly when put 

by an elderly patient. As an 
immediate resort, however, you 
can readily relieve the painful 
symptoms by prescribing Berex 
Being a combination of salicy- 
late and succinate, Berex enables 
a massive dosage of salicylate to 
be administered without lowering 
the prothrombin level, with less 
gastric disturbance and with the 
encouragement of tissue respiration 


>>> SUMMARY OF FINDINGS -....-..... 
OF A STUDY ON SUCCINATE- 
SALICYLATE THERAPY* 


A succinate-salicylate combination 
has been found superior to acetyl- 
salicylic acid in rheumatic states both 
on grounds of therapeutic efficacy 
and lower toxicity. Adequate 
amounts of the former could be ad- 
ministered with more lasting effect 
and with fewer and milder side effects 
Furthermore, succinate-salicylate 
affects the disease process itself, as 
well as relieving painful symptoms and 
does not abnormally increase pro- 
thrombin time even after prolonged 
dosage. 


ve 


oe 
Reg. Trade Mark 


SUCCINATE-SALICYLATE THERAPY 


See ew 
Se eteeleateeiostontes® 


for the relief of symptoms 


associated with all 


rheumatic disorders. 


a) 
oe ee eared’ 
ee) 


FORMULA 
went Sue nate 2.8 


4cid 3.7 


+ * 
‘eer e! 
"es 


° 
{ profe ssional sample 


will be gladly sent on req 


* 
BEREX PHARMACEUTICAL CO 


* January, 1954) Delaware Sta 
Journal, 26, 22 


_* a ee ew 
rents testes ea est ee ents « 
ae eter 


ee ee eee ee . . ’ - — 
wateateatoaioatedtoaloatestonlosleslnaloalealneloeleeloaloe eelee eelen. rt tro JERMY 
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Trade Mark 


SAYER PRODUCTS LIMITED - NEVILLE HOUSE KINGSTON.-ON.THAMES SURREY 
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restlessness 
and 
irritability 
with 
pain... 


. one of the many uses for short-acting NEMBUTAL .. 


try NEMBUTAL and see for yourself how 


Short-acting NEMBUTAL Can produce any desired degre 
depression — from mild sedation to deep hypnosis 


The dosage required is smal! — only about half that of many other bart 


Hence, there's less drug to be inactivated, shorter duration of 
margin of safety and little tendency towards morning-after hangov 


In equal oral doses, no other barbiturate combines quicker 
briefer, more profound effect 


Good reasons why the number ef prescriptions for N F M - |) TA | 


short-acting NEMBUTA ntinues to grow after 


nearly 25 years use by the medical professio* 
Pentobarbitone Sodium. B P 


niéer.. ter. and 1} er. capsules and as Elixir 


Abbott Laboratories Limited Perivale Greenford Middlesex 
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Leadership in oral iron therapy . . . 


FERROMYN 


(Ferrous Succinate) 


THE NEW ORGANIC IRON — A COMPLETE RANGE AT 


30°”, reduction in price 





This new iron preparation presents Ferrous Succinate, the bivalent iron salt of succinic 
acid. Succinic acid, together with glycine is essential for the synthesis in the red bone 
marrow of a porphyrin (hem) containing iron. 

The controlled clinical trials with FERROMYN show a mean utilisation factor of 
42°, as compared with the mean utilisation factor of 28% with Ferrous Gluconate 
and 14% with Ferrous Sulphate. 

A notable feature of this preparation is that the very favourable response is obtained 
with the minimum overall dosage of ferrous sait thus ensuring minimum risk of 
toxic reaction 

The range of FERROMYN preparations has been extended to include ELIXIR 
FERROMYN and ELIXIR FERROMYN ‘B’. 


ELIXIR ‘B’ 


EACH TEASPOONFUL CONTAINS 
Ferrous Succinate 

Aneurine Hydrochloride 

Riboflavin 

Nicotinamide 


TABLETS 

EACH TABLET CONTAINS :— 
Ferrous Succinate 150 mgm 
Bottles of 100 3. + BT 
Bottles of 1000 26/- + P.T 


ELIXIR 
EACH TEASPOONFUL CONTAINS :— 
Ferrous Succinate 150 mgm. 


4f_om. 43+ PT 20 fi. ozs. 20/6 + P. 
40 f. ozs. 0 - + PT 80 fi. ozs. 78/- + P 


4fi oss. 46 20 f1. ozs. 21/6 


z 4 fi. ozs. 42/- 80 f. ons. 80 


LONDON 


CREWE . . 
ee CALMIC LIMITED poe + + 
51-5 Telephone LA Ngham 8038-9 


Crewe 3251 
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the broadest-spectrum antibiotic 


for the wide range of infections 


encountered in General Practice 
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It has been demonstratcd that there are distinct 


advantages in combined therapy in the treatment of 


infections and that there is considerable merit in 
the judicious combination of antibiotics and 
sulphonamides in the prevention of bacterial 


resistance. 


The synergism in antibacterial effects which exists 
between penicillin and the sulphonamides is the 
reason for the success of Sulpenin Tablets in 
clinical medicine. 


Sulpenin, in which penicillin is combined with 
sulphadiazine and sulphamerazine in balanced do- 
sage, provides a convenient means of applying 
combined therapy in the treatment of many 
infections due to susceptible micro-organisms 


bach tablet contains penicillin 100,000 units, sulphadiazine 0°25 gramme 
and sulphamerazine 0°25 gramme. Tubes of 10 and botties of 100 tablets 
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BENZEDRINE INHALER 








SMITH KLINE & FRENCH INTERNATIONAL CO. 
represented by Menley & James, Limited, Coldharbour Lane, London, $.E.5 
Tel: BRixten 785! 


Pender Poredrines and ‘ Benredrine 
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A new adjuvant in the 
treatment of respiratory disorders 


Lloyd-Hamol Ltd., of London and Zurich, present 


to the medical profession a new decongestive 


salve, Thoracin, for the symptomatic relief of 


coughs, colds and respiratory disorders 


Lo Pe —_ x ks 


This diagram shows how Thoracin components 
penetrate the skin, are carried by the bilood- 
stream to the alveoli and excreted there to 
exert their effect 


FORMULA 


ater Miscible Base to 





LLOYD-HAMOL LTD. 


ll WATERLOO PLACE, LONDON 
S.W.1, AND AT ZURICH 


is the registered trade mars 


Lioyd-Hamol Lid 


Tl oracin 


The Thoracin formula is based on the 
same principles that have made Transvasin 
so successful in the treatment of rheumatic 
conditions. 
> Thoracin is composed of esters of sub- 
stituted hydroxy aromatic derivatives 
> Thoracin achieves the effect of the classic 
counter-irritant remedies poultices, 
plasters and cupping—without irritation 
of the skin 
PThoracin contains a 
Guaiacol that is entirely free from the evil 
smell and irritant effect associated with 
this phenol derivative in its pure form 
This ester easily penetrates the skin, and is 
excreted in the alveoli, where it exerts its 
well-known action 
Thoracin ensures vasodilation of the 
superficial skin vessels by the use of esters 
of nicotinic acid. 
Thoracin relieves reflex spasm of the 
pectoral muscles by the use of the tetra- 
hydrofurfuryl-ester of salicylic acid 
Thoracin brings to the alveoli via the 
bloodstream the sedative, antispasmodic 
and expectorant properties of camphor and 
cucalyptus. 
THORACIN iss available in | oz. tubes 
basic price 2/6 plus 74d. P.T. It is an 
cthical product and is not advertised to 
the public. Since a very small quantity is 
sufficient for each application, the cost of 
treatment is extremely low. Samples and 
literature will be gladly sent on application 


THORACIN 


MADE BY THE MANUFACTURERS 
OF TRANSVASIN 


new ester ol 
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— the Energen Dictary Service 
can give immediate advice and 
help. Special dicts for individ 


ual cases can be prepared of 
standard dict cards for common 
aliments replaccadDiK as re 
quired are avaiabic im an 
indexed filing box (as shown 
here Personal consultations 
can be arranged with the Senior 


LJictitian, and a special 40-parc 


book on specitic dietary prob- 


lems, “Diet and the General 
Practitioner " be sent on 
request. All these services are 
tree of charge practitioncrs 
ughout the United Kis 
dom. For further details, write 
teleph« mM tr L-nergen 


Dietary Service, 25a Bryanston 
Square, London, W.1 (AMBas 


j 


sacdor 9332 











Nasal obstruction 


By far the commonest cause of obstruction in the nasal 
airway is due to swelling and congestion of the mucose . 

* ENDRINE ’, with its potent local vasoconstrictor 
action, produces an immediate shrinkage of the richly 
vascularised mucous membrane. Ventilation is 
restored, free drainage permitted, and the 


danger of sinus infection rapidly diminished. 





, 


‘ENDRINE? | 


NASAL COMPOUND 


Available in three varieties 


Ordinar Mild and Isotonkc 





John Wyeth & Brother Lid., Clifton House, Euston Road, N.WJ 
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for 


Motion Sickness 


treatment or prophylaxis 





Ihe value of ‘ Dramamin in the 
prophylaxis and treat-ner vt all 
forms of motic 
been clearly establish 
are so slight that ‘ Draman 
confidently be prescribed tor al 
travellers by land, sea or a.r to enable 
them to undertake their 


happily anc 


to preg 


therapy, f 


SEARLE 


Dramamine 
TABLETS 





SEARLE 


Ethical Pharmaceuticals 
since 1888 


oo SEARLE «co.up. 


17, Manchester Street 
London, W.1. 


Telephone: Welbeck 1 306 
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All fron Deficiencies 





readily yield to treatment 


“"  Batttetietn, 


Tablets of Ferrous Gluconate (now 0.3 gramme 


Ferrous Gluconate is the bivalent iron 
salt which is best utilised and tolerated 
by the body. rendering possible intensive 
and protracted ORAL treatment in the 


most fastidious patients. 


Information and clinical samples 
available upon request 


Bottles of : 


50 tablets 
100 tablets 


1.000 tablets dispensing packs 


4 


NDOZ ° 


SANDOZ PRODUCTS LIMITED 


134. Wigmore Street, London, W.1 
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= 
(Merrell 


The manifestations of a functionally disordered 
gastro-intestinal tract, agonising at their worst, are at 

their least a source of social embarrassment which can be 
distressing in the extreme. Busy people, who must often go long 
hours without time for food, have good reason to hail the advent of an 
flective anti-spasmodic which will, in more senses than one, 

quieten their yearning bowels. 


MERBENTYL 7 


rm wide 


MERBENTYL Sieaeateoos 


ditributed in the United Kingdom & Fire by 
RIKER LABORATORIES LIMITED, LOUGHBOROUGH, LEICS. 


lor the a . Werr 
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IN “CONVALESCENT DIET... 




















/ Milk is an ideal source of protein but frequently the convalescent 
is intolerant to the normal formation of curds in the stomach 
so that intake is reduced, digestion impaired and absorption 
of protein diminished. 
This problem is solved when milk is partially pre-digested 
with Benger's Food. Extremely fine curd formation is thus 
ensured resulting in improved tolerance and intake with 
maximal protein absorption. 
The photomicrographs show the effect of gastric juice on both 
milk and Benger’s Food and indicate the type of curd produced. 


Benger's Food may be recommended with confidence 


Posteurised Milk Bosled Milk Benger 's Food — Benger's Food 
pre-d. gested for pre-digested for 
5 minutes 1S minutes 





‘\ 


a” 
~s 


Meee BENGER'S FOOD 


BENGER LABORATORIES LIMITED - HOLMES CHAPEL + CHESHIRE « ENGLAND 
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Aluphos.. 


ALUMINIUM PHOSPHATE GEL 


\ 
' ~ 
/ 
/ 
/ Aluphos is c 
/ 


non-constipating 
non-systemic 
antacid which 
ND) cannot cause 
acid rebound 
ht is free-flowing 
and ideally 
suitable for 
administration 
by intra-gastric 
drip. 
Further information 


on request 


‘| BENGER ) r000<: 





BENGER LABORATORIES LIMITED - HOLMES CHAPEL ~- CHESHIRE ENGLAND 
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ft ormuia 
Tyrthricen | mg 
benzocaine 5 mg 
Packing 

Packs of 20 Loornges; 


Tyrosolven is a lozenge containing 
tyrothricin, an antibiotic, and benzocaine, a 
local anaesthetic. It is of particular value 
during influenza epidemics, since it is effective 
against most of the potentially noxious creatures 
which proliferate in the mouth and pharynx 
under such conditions, e.g. haemolytic, 
streptococci, enterococci, vibrioforn 

and fusiform bacilli and spirochaetes 

Dosage: Place 1 lozenge under the 

tongue hourly. Allow to dissolve 

Do NOT chew. Repeat until 

condition improves, then 


dispensing packs of 25) so) ; continue dosage 


supplied it 16/nd 
Tyrosolven vs not 


3-hourly 


eubject to Purchase Taz. 


Tyrosolven 


No Warner preparation has ever been 
advertised to the publ 


WILLIAM BR. WARNER &@ Co. Léd., 
Power Road, London, W.4 
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ONE MOMENT PLEASE, DOCTOR... 





It’s NOT OFTEN that one medicament helps a// the 
family . .. but Ribena will increase mother’s 
vitality, give new energy to the children, and be 
taken even by father for that tiredness of his. 


@ Ribena is widely recommended whenever a 
Vitamin C supplement is needed. 
Ribena contains pure blackcurrant juice, om 
of the richest sources of Vitamin C. Its content 
of glucose and fruit sugar comes from the same 
natural source, while its added cane sugar 
makes it acceptable to all palates. 


If you would like a sample bottle of Ribena, 
and a copy of our brochure “* Blackcurrant Juice 
in Modern Therapy”, please write to the Medical 
Dept. F/g, H. W. Carter & Co. Ltd., 

The Royal Forest Fac tory, 

Coleford, Glos. 


The secret is to take 


“Ribena daily 


THE BLACKCURRANT JUICE VITAMIN C HEALTH DRINK 
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Syup Leitussis 


¢ 
clinically demonstrates to the full the sedative and antispasmodic 


values of VALERIAN in combination with suitable expectorants 
in the management of the 


parcaysm of wheeping cough 


The patient's dread of their onset and distress during the actual fits 
are eliminated, and the whole character and course of the disease 
markedly modified. It is readily taken by children. 


Literature and sample available from the distributors 


* 11-12 Guilford St. 
ANGLO-FRENCH DRUG CO. oyaraaee heey 











LUCOZADE as an improved 
form of glucose therapy 


s all the known qualities of glucose with a 
e ite unusual versatility as a 
k, as @ means of sustenance when solids 
lerated, and as the ideal answer when 
s unpaired. Lucozade will be 


the most difficult patient. 


LUCOZADE 


the sparkling glucose drink 
REPLACES LOST ENERGY 
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SPECIAL 
NOTICE 











The Ministry of Health have agreed our 
prices of RYBARVIN and RYBAREX and 
approve their prescription on form E.C.10. 





TANKERTON 





A non-toxic 
Antiseptic Germicide 


KEEDOSOL (FERRIS) provides a genera! anti- 
septic of high bactericidal potency yet possessing 
marked advantages not attributable to germicides 
of molic origin. It is non-poisonous, even in 
high concentration, non-injurious to living tissue, 
and its agreeable refreshing odour renders it 
pleasant in use. For the guidance of users of this 
modern germicide a table of recommended dilutions 
is affixed to cach container 

Available in 4-02.; 8-o2.; 16-02.; and 80-cz. bottles 

and |-gallon tins 


KEEDOSOL 





FERRIS & CO LTD 


BRISTOL 

















ALPHA 
TOCOPHEROL 


(Vitamin E) 


The constantly in- 
creasing sales at home and abroad 
testify to the efficacy of Bioglan 
VITA-E Gelucaps (75 iu) in the 
treatment of diseases of the heart 
and circulation 


The VITA-E Gelucap heads the list 
of brands approved by the Vitamin 
E Society 


Sole M anufas turers 


THE BIOGLAN 
LABORATORIES LTD., 


HERTFORD, HERTS. 


Specialists in Hormones and Vitamins 
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Resentment 
and 
Hostility 


The importance of the emotional background in the aetiology of peptic 
ulcer is widely recognised. Further confirmation is provided by the 
increase of gastric acidity shown to follow certain emotional disturbances 
suc. as those involving resentment and hostility. 


Protection of the ulcer from the corrosive action of gastric juice is an 
essential condition of successful healing entirely fulfilled by * Aludrox’ 
Amphoteric Gel. 


*Aludrox’ buffers gastric acid to a pH of 3.5 to 4.0, at which level 
healing may proceed and the risk of alkalosis is avoided. Normal 
digestion is unimpaired and, in addition, *‘Aludrox’ provides the 
physical protection of a gel barrier over the surface of the ulcer, thus 
ensuring a safer environment for the reparative processes. 


‘ALUDROX’ 


Trade Mark 


——e 


Wyeth 


John Wyeth & Brother Limited, Clifton House, Euston Road, London, N.WJ1 
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TABNET prevent NOCTURNAL PAIN 


Nocturnal pain very often interferes with the physical! and 
mental rest so necessary to the patient suffering from peptic 
ulceration. TABNET Tablets taken with a glass of milk 

on retiring will control the pH of excessive acid secretion, 
nocturnal pain will be avoided and the patient will enjoy an 
asymptomatic night. 

Cases of diagnosed peptic ulcer, treated with TABNET, 
have shown radiological evidence of healing after a month's 
treatment without strict dieting. 


Free glycine in the formula not only helps to prolong 
the “buffer” action of the aluminium glycinate but also 
accelerates granulation of the ulcer site 


rormuta: Each tablet contains 
Aluminium Glycinate 250 mgm., 


sare. Dea TABNET 
Price 1,000 Tablets ALUMINIUM GLYCINATI 
62/- plus P.T. 


Prescribe TABNET by name 
LONDON 


CREWE . . 
Telephone c A L M I C L I M I T E D 2 Mansfield Street Wt 
Crewe 3251 Telephone LANgham 8078-9 
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“POLLERGEN” cuncaw 


A COMBINED 
POLLEN EXTRACT 


Indicated in 
@ SEASONAL HAY FEVER 
@ CORYZAL ASTHMA 


Researches in Allergy have clearly 
demonstrated that more success 
is to be achieved by treatment 
with a combined pollen extract 
than with simple extracts of 
pollen such as Timothy Grass. 


Poliergen is a combined extract 

of those pollens which have 

proved to be most frequently 

responsible for the onset of Hay 

Fever and Hay Asthma, and treatment should be commenced early in the year so as 
to ensure that maximum dosage is attained before the Pollen Cloud is at its height. 


Literature and prices on application 


DUNCAN, FLOCKHART «CO. LTD, 


EDINBURGH LONDON 


__ OMEN 
ACTION 


Because the B vitamins appear to act synergistically, many 
doctors, when prescribing these vitamins, prefer to recommend 
a source which supplies most of the essential factors together 
As a dietary source of the B vitamins, Marmite has been found 
to be particularly useful, since it supplies riboflavin (1.5 mg. 
per oz.) and nicotinic acid (16.5 mg. per oz.) as well as folic 
acid, pantothenic acid, pyridoxin, biotin, choline, inositol and 
p-aminobenzoic acid. Marmite can be incorporated in the diet 
in a variety of ways and it is therefore easy to administer 
adequate quantities. 


MARMITE 


yeast extract 


Obtainabie from Chemists and Grocers 
Special terms for packs for hospitals, welfare centres and schools 


THE MARMITE FOOD EXTRACT CO. LTD., 35 SEETHING LANE, LONDON, E.C.3 


S211 Utereture on request 
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VALOXYLIN 


Trede Mork 


Whole liver extract 
reinforced with vitamin Bi2 


For the treatment of 
pernicious anaemia with 
or without neurological 
manifestations and for 
those other types of 
macrocytic anaemia 
which also respond to 
liver therapy. For spruc 


and as a general tonic. 


Literature and prices 


on request. 


AN 
OxXOID 
PRODUCT 


OXO LTD (Medical Dept.) 
Thames House, London, E.C.4 Tel. CENtral 978! | 








SOUND 
INVESTMENT 


This has become a 

familiar face to 

millions of savers, 
large and small. *‘ Hastings and Thanet” 
provides an eminently safe and profit- 
able investment, easily withdrawable 


1 Income Tax paid by 
INTEREST @ /O the Society on sums 
2 wp to £5,000 
Established over !00 years 


Assets 617,000,000 Reserves £900,000 


Please ask for Balance Sheet and booklet “ Profitable 
investment” without obligation, of course 


| Hastings and 
BUILDING as. 


Head Offices 
i Havelock Ad., Hastings 46 Queen St., Ranwgate 
9 Baker Street, London, W.! 
4 St. George's Place, Canterbury 3-4 Cecil St.. Margate 
| 





41 Catherine Street, Salisbury 
al vehengien Preston 88 Mosley Street, Manchester, 2 
11) New Street, Birmingham 


"THANK YOU NURSE- THATS 
JUST WHAT THE DOCTOR 
ORDERED 


sleep sweeter 


Bourn-vita 


From CADBURY'S Factory-in-a-Garden 
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For the 25 per cent. of patients 
in the average general prac- 
tice who each year complain of 


some form of 


DYSPEPSIA 


tte tM * Ly, TA? S 


l 
; An Effective and Safe Remedy is required. This preparation 
; Should afford symptomatic relief, induce remission and be 
j attended by minimal incidence of relapse. 

! 


The Ideal Therapy has not yet been found, but the best results 
can be expected if the gastric mucosa is protected from trauma, 
if pepsin is inactivated with minimal disturbance of gastric 
physiology, and if gastric hurry is corrected. 


The Best Regime under which 
these desirable results are 
obtained is 


Frequent Small Meals 
Adequate Sedation 
Bismuth Carbonate 


Full illustrated literature 


m request t 


Bismuth Research Dept. 


MINING & CHEMICAL PRODUCTS LTD 86 STRAND 
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How Sanatogen can help in the treatment of 


Stress Disorders 


WHAT CAN THE 
BUSY GENERAL 
PRACTITIONER DO? 


Symptoms of stress 
disorders are diverse— 
rheumatism, headache, 
insomnia, dyspepsia, effort 
syndrome, etc. In these 
cases you will find 
Sanatogen most useful 

in helping to restore 
nervous stability. 


. 


anatogen 


When Edward Jenner told 

John Hunter, under whom he was 
studying, about his idea of 
vaccination, the great man replied: 
“Don’t think—try. Be patient. 

Be accurate.” (Good advice, 

but difficult to follow with 

all your many cases of 

stress disorders!) 


THE ROLE 
OF SANATOGEN 


Although Sanatogen is not 
prescribable owingsto its 
high food value, it has been 
recommended by the 
profession for more than 

50 years. It is 95%, casein 
chemically combined with 
5°, sodium glycerophosphat, 
—first-class protein with a 
specific tonic effect on body 
and nerve tissue. Of course, 
Sanatogen is not the 
complete answer to stress 
disorders, but it is a most 
powerful aid. We ask you 
to follow John Hunter’s 
advice: “Try it.” 


THE PROTEIN NERVE TONIC 


The word ‘Sanatogen’ is a registered trade mark of Genatosar Ltd., Loughborough, Leics. 
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For the jaded 
appetite 


so light... 


so tempting... 
so much food value 
in so little bulk 


-------------- 


THIS 1S THE ANALYSIS 


a“ arbubydrates 
Starch oT 
! Bec harides 6-8" 
| — 632%, 
Fat * . es 
| protect : ; oo 
| As : . . 23 
| Pitre . . "6% 
King George VI Monetare ; . 3" 
vee Hin Catorific Value per 100 grma.: 470 


Lf you would like us to send you a sample packet of 
MACVITA, free of charge, please send us your 
name and address. ( Block letters please.) 


MCVITIE & PRICE LTD: EDINBURGH LONDON - MANCHESTER 








Removed 
THE EASIER WAY 


removal of wax from the external auditory 
tus can now be greatly simplified.-by the use 
Cerumol Ear Drops. Cerumo dissolves soft 
cerumen, disimpacts the hard wax plug, and a simple 
wiping or washing out is sufficient to remove debris 
Cerumo!l is not injurious to the lining of the externa 
auditory meatus or to the tympank membrane 
Anti-bacterial, safe and efficient, Cerumol i an 
accepted product for use im a large number of 
hospitals and genera! practices thoughout the country 
It is included in Category No. 4 of the Classified 
List of Proprietary Preparations issuwed by the 
Ministry of Health, and may therefore be prescribed 
on N.H.S. form E.C.10 


PACKS:- For Surgery use: !0 c.c._ vial, 
separate dropper included (Basic 
N.H.S. price 2/8d.) For Hospital Use 
2 oz. and 10 oz. bottles 


CERUMOL 


EAR DROPS 


For the removal of Wax 


Samples of Cerumol will gladly be sent t 
the medical profession, on application to the distributors 


TAMPAX LIMITED 
MEDICAL DEPARTMENT, 110 JERMYN ST. 
LONDON, 5.w.! 

Telephone: WHitenall 8696 


A PRODUCT OF THE 
APPLIED BIOLOGY LTD 


members 


LABORATORIES FOR 
LONDON, N./6é 
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Canned Strained Foods and 
Early Mixed Feeding 


HOW OFTEN a mother looks questioningly when you 
recommend a varied diet for her baby. And no 
wonder! She is frequently wondering how to fit 
this new task into her already busy day. 


Happily you can recommend the range of 
strained foods all ready prepared by Heinz. And 
when she asks, as mothers often do, whether Heinz 
Strained Foods are as nutritious as foods cooked 
at home, you can fully assure her there, too. 

Heinz make meat broths, soups, vegetables, 
fruits and cereal—foods that expense or time of ten 
make it so difficult to prepare at home. Together, 
they are a balanced team providing vital proteins, 
vitamins and minerals. 

These foods come fresh to the Heinz factory and 
are prepared, cooked, strained and canned within 
a few hours by perfected modern methods. In- 
spections and tests take place at every stage. 

For a FREE booklet giving their * 
exact nutrient values, please write to 
Dept. 7M, H. J. Heinz Company Lid., 

Harlesden London, N.W.10. 


GHEINZ senined Foods 


17 varieties 








Let your money earn 
maximum interest 
with security 


STATE 


BUILDING SOCIETY 
( Katablished 1931) 
OFFERS 


@ Assets exceed } 
£1,500,000 


© Basy withdrawals 0 
@ Income tax borne by 
the society 
® Any amount accepted 
bares 


up to £5,000 
@ No depreciation 


For Pull Particulars apply to:— 
; The Secretary 
Interest on S 


STATE BUILDING SOCIETY) FREE OF TAX 
30 Stave House, Equal to £5.9.1 per 


‘ ae > x7 Foto Gen, SHS cent gross. \ 











————~ 





You should 


bank with the 


Westminster 


Westminster Bank Limited 
Head Office: 41 Lothbury 
London, E.C.2 
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Introducing 


ANABALM 


An adjunct in the 
treatment of 
Rheumatic and 
Fiby ositic 


Conditions 


A non-greasy, readily absorbed cream for use as an 
adjunct in the treatment of rheumatic and allied 
conditions. Contains:-Squalene 10%, &-Chioroethyl 
Salicylate 10°,, Oleoresin of Capsicum 0.1°, Men- 


thol 4%, Histamine Hydrochloride 0.1°, 


In Anabalm the salicylate is presented in a new form 


which gives a gradual release of the active radicle 


Histamine has a vaso-dilatory effect which helps to 
increase the supply of blood to the affected area. At 
first menthol produces a feeling of cold, but this is 
succeeded by a sensation of heat, and the skin tem- 
perature of the area being higher than that of other 


parts of the body, the vessels are partly dilated. 


coal al 





Pe A BA Pa Rheumatic 


Relieves 


Pain 











Packing : loz. tube J 


May we send literature and a specimen? 





Tae 


CROOKES 


LABORATORIES 


Limitso 
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DALZOBAND MEDICATED BANDAGES 


These are an | ames paste |) pe bandage that are always moist-always 


Dalzobeed (2) Zinc Paste Gendege. Delsobend (4) Zinc Paste witt 
BPC. de « Urethane 2°, 
standard (Ne. 2) and Vpethememet 2 
extra mot (No. 2x) tort yds. «x 
Zine Paste sed Datrobend (5) Zine Paste with 
ichthammol > BP ( Urethane 2°. and 
és. « i standard \ 

Ne 5 ond re 

Ne. Ix - Dalroband (6) Zine Paste with 

moist ( / Coal Ter 3, Drug 
oe « 


Tart y 
Available on E.C.10 DALM AS 


DALMAS LIMITED, LEICESTER & LONDON. Established 1823 
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Save time on urine tests with... 


CLINITEST and ACETEST 


Reagent Tablets 
for the detection of Glycosuria 


Reagent Tablets 


for the detection of Ketonuria 


Both tests performed simultaneously in 1 minute! 


Specialists, Genera! Practitioners,Clinics and 
Hospitals in all parts of the country have 
used and prescribed *‘ Clinitest" Reagent 
Tablets since 1947. Many valuable hours 
have been saved. Now after intensive re- 
search work and clinical trials the makers of 
*Clinitest’ Reagent Tablets have produced 
*Acetest" Reagent Tablets for the detection 
of Ketonuria. With * Clinitest’ and ‘Acetest " 
Reagent Tablets, reliable routine sugar and 


CLINITEST 


No external heating - No measuring of reagents 
Approved by the Medical Advisory Commit- 
tee of the Diabetic Association. The 
*Clinitest” set, refills and accessories are all 
available under the N.H.S. on Form E.C.10 

Basic Drug Tariff Prices: Set 6/8 complete. 
Refill bottles of 36 tablets 2/4 


An invaluable time-saver in wards 
and clinics. Write for details and 
hospital prices 


acetone tests can be carried out simud/tane- 
ously in one minute ! 


The advantages of 


ACETEST 


Reagent Tablets 

Quick and reliable, a single tablet provides all 
the repgents to perform a test. Low cost 
permit this tablet test to be used as a screening 
proced.... oF as a routine for diabetic patients 
No danger of false positives with normal urine 
No caustx reagents 
TO PERFORM A TEST: 
I Put 1 drop of urine on tablet. 
2 Take reading at 30 seconds. 

Compare tablet to colour 

chart provided. 
3B Record results as negative, 

trace, moderate or strongly 

postive. 
Supplied in bottles of 100 

tablets with w scale 
Reagent Tablets 
diagnostic mitroprusside tabs.) 


* Acetest 


are also available under the 
N.H.S. on Form E.C.10 
Basic Drug Tariff price 3/10 
per bottle of 100 tablets 
(with colour scale) 


REFERENCES 
Tests for Ketonuria’, 
17th, pp. 801/804 


(1954) ‘Medicine Illustrated 
May, p. 289 


(1954) ‘Practical Clinical Bi 
Heinemann, p. 74 


1954) 
‘Lancet 


Chnica 
April 
hemistry . 


(1954) “Clinical Tests for Ketonuria 
Lancet’, July 10th, p. 95 
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AMES COMPANY ionvon) LTD. 


Sole Distributors for the United Kingdom and Eire 


DON S. MOMAND LTD. 
58 ALBANY STREET 


LONDON, NW! 
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A 
WHISPER 
CAN BE 
A 
SHOUT 


FOR 
TYROZETS 


Antibiotic- Anaesthetic Throat Lozenges 


When the victim of a sore throat can hardly whisper . . . the condition 
shouts for *TYROZETS’. These pleasant, slow-dissolving lozenges soothe 
the irritated mucosa through their harmless analgesic content, and exert 
& continuous germicidal effect against the gram-positive bacteria 
commonly found in the larynx and the oral cavity. 


*TYROZETS ' rapidly relieve pain and discomfort — carry antibacterial 
medication into minute tissue crevices— combat the pathogenic invaders 
by concentrated local antibiotic action. 

The principal ingredients of ‘TYROZETS' (tyrothricin | mg. and benzocaine 


5 mg. per lozenge) are combined in ideal proportions to give maximal 
therapeutic response in the treatment of mouth and throat infections. 





| THE BASIC N.H.S. PRICE OF ‘TYROZETS’ IS 1/84. 
L Se ¢ PER SPECIAL PLASTIC VIAL. 
I 





* ‘ Tyrozets’ is a Registered Trade Mark SHARP & DOHME LTD., HODDESDON, HERTS 
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In many instances, Roter tablets provide effective 
control of peptic ulcer when other forms of therapy 
have proved unsatisfactory. Stringent dietary 
measures are seldom necessary. Hospitalisation or 
surgical intervention is often obviated. 
Extended clinical trials justify the use of Roter 
tablets in all cases of chronic gastric and duodenal 
ulcer. Usually, pain and nausea are rapidly 
dispelled ; healing is accelerated ; the patient is 
enabled to carry on a normal mode of living 
without anxiety or discomfort. 
Roter tablets may well be the answer to the 
recurring problem of your peptic ulcer patients. 
We will be pleased to forward, on request, 
literature and a full trial supply. 


IN PEPTIC ULCER 


Peckings: Tis of 40. 120, 640; 
70 


end dispensing size PT. Free). 


F.A.I.R. LABORATORIES LIMITED 
179 HEATH ROAD, TWICKENHAM, MIDDLESEX 
Telephone : POPesgrove 2028 . 
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the 
Physician 


THE ADVANTAGE OF “CODIS” to the 
physician is this. 

Like Tab. Codein. Co. B.P., Codis 
offers the vaiuable and tried combina 
tion of aspirin, phenacetin and codeine 
But the aspirin in Codis, 
Co. B.P., 


calcium 


phosphate 
unlike that in Tab. Codein 
form of soluble 


aspirin—which is formed immediately 


the tablet is dissolved in water This 
calcium aspirin is of course far less 
likely to cause the 


sometimes produced by acid particles 


gastric irritation 


of ordinary aspirin 

Because it is readily soluble, Codis 
will be found easier to administer 
and the contains will be 


rapidly absorbed by the patient 


aspirin it 








Each Codis tablet contains 
gr.: Phenacet. B.P. 4 er 


B.P 


B.P. 0-125 er. : Cak 


(Exsic.) O4 gr 


B.P 


COMPOSITION 
Acid 


Codem 


Acetvisalicy 
Phosph 


Carb. B.P. 1-2 gr.; Acid. Cit 


f odis f Reed. jis notadt ‘ rtised tothe pub le 


FOR PRESCRIPTION. ( 


gold foils 


PUBLIC SIZES. 20 tablets (in 


ear h. im 


odis is available in distinctive 
of 6 tablets each 
bottles or foil) 2/7 


RECEITT & COLMAN LTD... HULL 8 LONDON (PHARMACEUTICAL DEPT. HU 
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TABILLIN in the 
new Foil-Pac 


This new method 


—a most important consideration in 
oral penicillin therapy, which is now 
established as a satisfactory method of 
systemic administration. 


i Tabillin offers these advantages: 


8 Tabillins, being individually sealed, advantages of individually-sealed pro 


are protected against contamination and tection. Wastage is climinated 


loss of potency 4 Tabillins contain soluble penicillin 


‘ which gives higher and more persistent 
2 Each dose of Tabillin is protected ee eo . were wr 


blood-levels than do insoluble penicillin 
until required —therefore superior to 


salts 
liquid preparations 
S ‘Foil-Pac’ Tabillins are economical 
3 Any quantity of Tabillin can be pre- Available at no greater cost than un 
scribed and dispensed without losing the wrapped tablets 
Whenever Ora! Penicillin Therapy is indicated, Tabillin is the preparation of choice. 


i) ne 2 eee 8 ee ee ee eS ee 


TAB | LL \ Penicillin Tablets B.P. 


Tablets of 100,000, 200,000, 400,000 and $00,000 1.U. Containers of 10 and 100 tablets. 


Descriptive literature from Medical Dept., Boots Pure Drug Co. Lid., Nottingham 3 
slw 


=< so oo on oe 
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MILK-ALKALI DRIP THERAPY WITHOUT DISCOMFORT 
Ea ee a 
Hw wR 





Gastric acidity can now be controlled 
effectively, and without the inconvenience 
of intragastric milk-alkali drip therapy. 
This is made possible with the help of NULACIN 
Before NULACIN was evolved, a continuous antacid 
effect could only be achieved under hospita! conditions, 
and with discomfort to the patient 


INDICATIONS 
NULACIN tablets are indicated whenever neutralization of 
the gastric contents is required: in active and quiescent 
peptic ulcer, gastritis gastric hyperacidity 

Beginning half an hour after food, a NULACIN tablet should 
be placed in the mouth and allowed to dissolve slowly 
During the stage of ulcer activity, up to three tablets an hour 
may be required. For follow-up treatment, the suggested 
dosage is one or two tablets between meals. 





















































Superimposed gruel fractional test-meal NULACIN tablets are not advertised to the public and have 
curves of five cases of duodenal ulcer no B.P. equivalent. May be prescribed on E.C.10. The dis- 
a ae iw pensing pack of 25 tablets is free of Purchase Tax. (Price to 


. 


pharmacists is 2/-.) Also available in tubes of 12 


NULACIN tablets are prepared from whole milk combined 
with dextrins and maltose, and incorporate Magnesium 
Trisilicate 3.5 grs.: Magnesium Oxide 2.0 grs.; Calcium 
Carbonate 2.0 grs.; Magnesium Carbonate 0.5 grs.; Ol. 
Menth. Pip. q.s. 


BIBL'OGR APHY 
onere Ame 

The Control of Gastric Acidity New Way of Antacid Administra- 
Same patients as in Fig. |, two days later Brit. Med_J.. 26th July, 1952, 180-182 tion, J. Lab. Clax Med 1953. 
showing the striking aoe me Ye Y wicdical Treatment of Peptic Ulcer 424955 
sucking Nulacin tablets (3 an hour). Note aged Press. 27th February 1952 catia Riedie on Ge Matestinn 
the return of acidity when Nulacin & 195.199 of Gastric Acidity. Brit. Med. J 
dis aa The Effect on Gastric Acidity o 23rd January 1954, 183-184 

~ Nulacin™ tablets, Med. J. Aust Clinical Investigation into the 
NULACIN 28th November 1953, 823-824 Action of Antacids. The Pro 

Control of Gastric Acidity by joner, July 1954, 173-46 
is available throughout the British 


Commonwealth, in the U.S.A. and HORLICKS LIMITED 


many other countries. It is known 
as Nulactin in Canada and Sweden. PHARMACEUTICAL DIVISION © SLOUGH * BUCKS 
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BALANCED OUTLOOK 


an 
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in anxiety states 


Anxine Tablets provide comprehensive symptomatic 
treatment of anxiety states, psychoneuroses and 
psychosomatic disorders 


by improving mood and increasing confidence, 


by inducing gentle sedation and allaying anxiety 
and 
by securing the optimal degree of muscular 
relaxation. 


Although each of the three components of Anxine 

Tablets, dexamphetamine sulphate, cyclobarbitone 

and mephenesin, makes an important contribution to 

the amelioration of the symptoms of anxicty states, 

none is adequate alone. It is only when they are com- 

Sistine bined, in the form of Anxine Tablets, that maximum 


Each Anxine Tablet control of symptoms is achieved. 
contains 


Dexamphetamine . . 
sulphate 2°5 mg j ~~ 

Cyclobarbitone 3 mg | 

Mephenesin 120 mg I 


Available in bottles of 50 tablets 
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Bronchitis 
Winter Cough and 


Sequel 


There is a vast amount of evidence of the most 
positive character proving the efficacy of Angier’s 
in sub-acute and chronic bronchitis. It not only 
relieves the cough, facilitates expectoration, and 
allays inflammation, but it likewise improves 
nutrition and effectually overcomes the constitu- 
tional debility so frequently associated with these 
cases. Bronchial patients are nearly always pleased 
with Angier’s and often comment upon its sooth- 
ing, “‘comforting” effects. The unique soothing 
properties of Angier’s, its favourable influence 





upon assimilation and nutrition, and its general 
tonic effects, make it eminently useful both during 
and after influenza. It has a well-established 
reputation for efficiency in relieving the trouble- 
some laryngeal or tracheal cough, correcting the 
gastro-internal symptoms and combating the ner- 
vous depression and debility. 





Angier’s Emulsion 


THE ANGIER CHEMICAL CUNFANY LIMITED, LONDON 6.5.1. LABORATORIES: SOUTH RUMBLIP 
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Effective 


The application of heat, though for- 
tunately by less brutal methods, is 
extensively used ‘n the treatment of 
non-articular rheumatism in physical 
medicine to-day, for this counter- 
‘ritant practice is based upon firm 
physiological foundations. 
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topical application. of heat, with no 
more effort than that required to rub 
this smooth clean histamjne cream 
lightly into the skin 

ALGIPAN is non-greasy, will not stain 
or damage clothes, has no objectionable 
odour and is harmless to the most 
sensitive skin 
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you can prescribe safe, efficient treatment 
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rapid response 
with ORAL antibiotic therapy 


Chloromycetin® is unique in being readily and effectively absorbed from the gastro- 
intestinal tract and producing blood-levels which rise proportionally with increase in 
dosage. This ts a great advantage in severe infections where initially, high blood- 
levels are essential; a rapid response to treatment is a natural corollary. Owing to 
effective absorption, gastro-intestinal side-effects following the administration of 
Chloromycetin are reduced to a minimum 


CHLOROMYCETIN 


the original Chloramphenicol 


At HOUNSLOW Parke-Davis have one of the 
most modern plants in the world for the 
large-scale manufacture of Chloromycetin and 
other synthetic chemicals 


*Trade Mark 
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The paroxysmal abdominal pain of 

infantile colic is « result of smooth muscle 

spasm of the gastro-intestinal tract. It is therefor 
most effectively reheved by the administration 
of ‘Merbentyl" Syrup, the new form of the 
antispasmodic Merbentyl’. Strikingly free from 
the side effects usually associated with 
antispasmodic therapy, ‘Merbentyl’ Syrup is 
particularly suitable for administration 

to infants and children; especially as they 

enjoy its clean, clear taste 

Merbentyl’ Syrup is available in hotties of 4 and 20 FI. oz 


MERBENTYL 


SYRUP 


distributed in the United Kingdom & Fire by 
RIKER LABORATORIES LIMITED, CU@HBOROUGH LEICA 
for the Wm. S. Merrell Company, London 
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Drug-resistance 


does not occur with *‘ Mandelamine ’. 


It is a urinary antiseptic of high potenc 


against most Organisms encountered in genito-urinary infections. It occasions 


no side-effects, and no special regimen is required 


Each enteric-coated tablet contains 0-25g. (gr. 34) methenamine mandelate 


‘MANDELAMINE’ tablets 


a very safe urinary antiseptic 


Further information on request 


For cost to N.H.S., please see M. & J. list of costs dated April, 1954 
MENLEY & JAMES, LIMITED, COLDHARBOUR LANE, LONDON, S.E 


“P44 Mandelamine’ is the trade mark 
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VIMALTOL 


A QUALITY PRODUCT OF 
MODERN 
NUTRITIONAL SCIENCE 


. IMALTOL * is a concentrated 
vitamin food, formulated by and 
prepared under the control of the 
* Ovaltine ’ Research Laboratories 
which are actively investigating prob- 
lems in nutrition and dietetics. They 
bring to its manufacture a high 
degree of scientific knowledge and a 
meticulous standard of hygiene 


*Vimaltol* contains malt extract, 
yeast, halibut liver oil and iron 
Every ingredient used is rigidly tested 


for purity and quality, the final pro- 
duct being accurately standardized 
for vitamin content. 


In addition to its vitamins, ‘Vimaltol’ 
provides valuable nutrients of un- 
doubted assistance to infants, fast 
growing children, nursing mothers 
and to those whose diet is inadequate 
or unbalanced. It helps to build up 
strength, weight and the natural 
powers of resistance. * Vimaltol ° is 
highly palatable—a decided advantage 
when recommending it for children 


Semples 
on physicians’ request 
to Medical Depertment 
A. WANDER LIMITED 
42 Upper Grosvenor Street, 
Grosvenor Square, London, W.1, 
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Natural sleep ~ the best ally 


REPARATIVE PROCESSES are most active during the hours of sleep 
When patients need natural, recuperative sleep, and when narcotics 
are contra-indicated, * Ovaltine" may be safely recommended for this 
reason: it provides palatable, concentrated nourishment in a form 
which is easily absorbed without disturbing the patient's tranquillity 


* Ovaltine " contains only the best of natural foods—malt, milk, cocoa, 
soya and eggs—plus added vitamins in standardized quantities 
It is therefore useful in the dietary management of those discases 
which are complicated by insomnia. It engenders a warm, soothing 
feeling which helps to create the conditions most favourable to the 
best kind of sleep. * Ovaltine* can be recommended with confidence 


Vitamin Standardization 
per ot.— Vitamin B,. 0.3 me 
Vitamin D. 350 Law Niacin, 2 mg 


A. WANDER LIMITED, 42 Upper Grosvenor Street, London W.1, 
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REDUCTION OF 
HYPERMOTILITY 


“Lergine’ brand Tricyclamo! Chloride,a new 
anti-cholinergic agent, markedly reduces 
gastro-intestinal motility and spasm, and 
diminishes gastric, pancreatic and intestinal 
secretions 

As an adjunct to the dictary treatment of 
peptic ulcer, ‘Lergine’ provides prompt relief 
of spasm and rain. In cases requiring added 
sedation ‘Lergine’ brand Comround, which 
contains tricyclamo! and rhenobarbitonc, 
is advised. 

*Lergine’ has proved highly effective in 
relieving the pain and constipation associated 
with spastic or “irriteble” colon, and 
valuable in treating pylorospasm, ulcerative 
colitis, regional ileitis and some types o 
diarrhoea, for example that associated wit 
Pancreatic insufficiency 


‘Lergine’ ond ‘Lergine’ Compound are 

in bottles of 100 and $00, the former 

17/6d. plus 3/7id. P.T. and 80)- plu 

and the latter at 19/6d. plus 7 8d. P.T 
plus rsittid. P.T., each subject t 
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+ Hay fever PROPHYLAXIS 
Management of hay fever is best 


accomplished by prophylaxis, and it is in 
January that “desensitization” (hypo- 
sensitisation) courses should be begun 
to provide resistance during the pollen 
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‘ILOTYCIN’ tablets 

100 mg. & 200-mg. in 
bottles of 24 & 100. 
Average Dose 
1-2Gm. daily in divided 
doses at 4-6 hour 
intervals 


Bassanio’s choice of the leaden 
casket was a nice blend of luck and 
judgment; but there need be no doubt 
in the mind of the physician who 
wishes to select the most potent 
antibiotic against staphylococci, strep- ‘ILOTYCIN’ Paediatric 
tococci and pneumococci Flavoured oral suspen- 

‘ILOTYCIN’ brand erythromycin sion for children in 
exerts a prompt bactericidal effect bottles to make 60 cc 
against these and other Gram-positive (Scc.~ 100mg. ‘Illotycin’) 
organisms. Adequate two-hour blood 
levels are readily attained after oral Average Dose 
administration.  ‘Ilotycin’ causes ¢ teaspoonful per stone 
minimal disturbance of the intestinal bodyweight every six 


flora, and no toxic diarrhoeas have hours 
been reported from its use. ‘Ilotycin j 
is safe and well tolerated 

eece in Sinusitis + Septic Sore Throat + Bronchopneumonia 


Lobar Preumonia + Wound Infections + Breast Abscess 
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PENICILLIN is a perfect example of international cooperation. Discovered 
by a Scotsman working in London, developed by an Australian assisted 
by a German-born Russian in Oxford, given top priority 
The as a method of national defence by an English Prime 
Symposium Minister, and pioneered commercially by the United States 
of America. Equally striking is the speed with which this 
Paddington mould has revolutionized the practice of medicine. It is only 
ten years ago next month since the first booklet on its use was published 
the ‘Memorandum on Penicillin Therapy in 21 Army Group’. Even in 
1945, Sir Arthur Porritt, then Consulting Surgeon, 21 Army Group, could 
refer to the “fascinating metamorphosis’ which penicillin had produced. And 
today there are countless millions of grateful patients who can apotheosize 
this life-saving mould in the words of Milton 


‘Can any mortal mixture of earth’s mould 
Breathe such divine enchanting ravishment?’ 


The story of penicillin is an oft-told tale. What we have aimed at in this 
symposium, published to coincide with the twenty-fifth anniversary of the 
publication of Sir Alexander Fleming's first report on his discovery, is to 
provide a critical review of the present status of penicillin: its indications 
and contraindications; its preparations and its mode of administration; its 
toxicity and its hazards; not forgetting its relative value compared with the 
sulphonamides and the newer antibiotics. One of the most striking features 
of penicillin is its relative freedom from toxicity. It is this very asset which 
has led to its misuse, and one of the points emphasized in the symposium 
is the need for increased discrimination on the part of practitioners in its 
use. The over-all picture, however, is one of overwhelming success. In the 
annals of medical history the names of Fleming and Florey are certain of 
a permanent and honoured niche beside those of Pasteur, Lister and Ehrlich 


In our review of the report of the Central Health Services Council's Com- 
mittee on General Practice (The Practitioner, 1954, 173, 114) we drew 
attention to the refusal of the committee to support the 

Penalizing claim of private patients to obtain their prescribed medicines 
Private through the National Health Service, and we commented: 
Patients ‘the last has not been heard of this distressing example of 
petty bureaucracy’. Subsequent events have only served to 

enhance the uneasiness in the minds of many of the more thoughtful mem- 
bers of the profession that this decision was a step towards the establish- 
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ment of a whole-time medical service. What is more immediately disturbing 
is the lack of unanimity in Ministerial circles as to the basis for this onslaught 
on private practice. According to the Minister of Health himself, the major 
objection to the granting of this concession, which his party had promised 
in their election manifesto of 1949, was that it would add another {2 million 
to {3 million to the annual cost of the Health Service. Quite a ditferent, and 
more sinister, reason was given for the committee’s decision by Sir Henry 
Cohen, the chairman of the committee and a former President of the British 
Medical Association: “The final decision of my committee was determined 
by one major concept. If you allow patients who pay their doctor a fee 
privately to have drugs under the N.H.S., you are creating within the N.H.S 


two standards of general practice with all the disadvantages thereof 


This is one of the most serious accusations that have ever been levelled 


against the general practitioners of the country, and it is disappointing to 


note the somewhat ignoble manner in which the Council of the B.M.A. 


shelved the matter at its last meeting in November. The Association's 
journal, as has happened on more than one occasion, took a firmer line and 
rightly pointed out that Sir Henry Cohen's ‘argument implies that a doctor 
will discriminate between private patients and public patients to the detri- 
ment of the latter . . . and that private practice is something to be dis- 
couraged’. ‘The time has come when the profession must demand a definite 
decision from the present Government as to whether or not it wishes to 
maintain private practice in this country, realizing that the only alternative 
is a whole-time medical service. ‘The Fellowship for Freedom in Medicine, 
which is the most representative body of doctors in private practice, has 
agreed to accept a fully adequate method of control of their prescribing by 
the State if the Government implemented its promise. There is no excuse 
for further delay in granting this concession. The Government must realize 
that, so far as the establishment of a whole-time medical service is concerned, 


it will be judged by its decision on this matter of drugs for private patients 


MEDICINE as it is taught is very different from medicine as it is encountered 
in general practice. This platitude cannot be repeated too often so long as 
the gentlemen of Hallam Street tolerate the present artificial 

‘The Great and unbalanced state of the medical curriculum. An excel- 
Despoilers’ lent example of how remote the clinical material of the 
hospital is from that of general practice is noted by Sir John 

Charles in his annual report as Chicf Medical Officer of Health to the 
Ministry of Health, which is summarized elsewhere in this issue (p. 122). 
In what he rightly describes as ‘a stimulating exercise’, he contrasts in their 
order of ranking: (a) the disorders and accidental events which cause 
absence from work; ,b) the diseases and disabilities which bring about the 
admission of patients of all ages to the wards of acute hospitals; (c) the 
causes of death. His list shows that, in their order of priority, the six 
principal groups of diseases or disabilities in these three categories are as 
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follows. ,a): (1) Bronchitis. (2) Arthritis and rheumatism. (3) Influenza 


(4) Accidents, poisonings and violence. (5) Psychoneuroses and psychoses 


(6) Respiratory tuberculosis. (b): (1) Accidents, poisonings and violence 
(2) Cancer. (3) Gynecological disorders except new growths. (4) Hyper- 
trophy of tonsils and adenoids. (5) Appendicitis. (6) Benign new growths 
(especially female). (c): (1) Heart disease. (2) Cancer. (3) Vascular lesions 
of the nervous system. (4) Bronchitis. (5) Pneumonia. (6) Accidents, 
poisoning and violence 

These three patterns of disease provide much food for thought—-from the 
point of view of both the medical curriculum and medical research. Surely, 
what Sir John Charles describes as ‘the great despoilers of the working 
capacity of the nation’ are the conditions upon which both teaching and 
research should be concentrated What is the point o! sending into general 
practice voung men and women whose minds are crammed full of obscure 
biochemical data and obtuse therapeutic procedures when they have 
scarcely any inkling of how to prevent or relieve bronchitis or the psycho 
neuroses: What is the use of the higher flights of the neuro philos phers 
to the man who is to spend his life helping the maimed and the crippled 
to adjust themselves to a world in which the politicians assess the success 
of a health service by the ratio cf hospital beds per whole-time consultant? 
What is the rationale of spending hundreds of millions of pounds on a so 
called National Health Service when the major cause of absence from work 
and one of the major causes of death—bronchitis—could be reduced in 


} ' 


incidence by fifty per cent. by the simple means of controlling the pollution 


of the atmosphere which Whitehall tolerates with infuriating complaisance? 


It is in the answers to these questions that will be found the solution to the 


problem of how best to maintain and enhance the health of the .nation 


“We wish to state our emphatic belief that ai pollution on the scale with 
which we are tan iliar in this country today is a social and economic evil 
which should no longer be tolerated We are convinced 

‘Dunnest that given the will it can be prevented These are no tre 
Smoke’ pious aspirations ol! well-intentioned, but woolly-minded, 
citizens striving for the betterment of the nation, but the cal 

culated conclusions of the Committee on Aur Pollution, which was set up 
by the Government following the tragic London smog of December 1952 
in their final report (Her Majesty's Stationery Ofhce, 2s. 6d.). ‘The evidence 
provided is devastating in its carefully collated assessment of the effect of 
smoke pollution upon the health and welfare of the nation. In the com- 
mittee’s opinion ‘there is a clear association between pollution and the in 
cidence of bronchitis and other respiratory diseases’. Every year the death 
rate from bronchitis in England and Wales (and Scotland) is much higher 
than in other European countries. For instance, the death rate from bronchitis 
per 100,000 males in England and Wales in 1951 was 107.9, compared with 


2.2 in Denmark. A comparison of the death rates in rural and urban areas 
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in England and Wales shows the same dire effect of this ‘dunnest smoke 
of hell’: in 1952, the death rate for bronchitis per 100,c00 of the population 
was 61.56 in urban areas with a population of 100,000 and over, compared 


with only 36.94 in rural areas. ‘The economic cost to the nation is equally 


staggering. ‘The committee estimates that air pollution is at present costing 
the country about {250 million a year. 

The committee presents a concise and comprehensive list of recom- 
mendations, the objective of which is that ‘by the end of ten to fifteen years 
the total smoke in all heavily populated areas would be reduced by some- 
thing of the order of 80 per cent.’. Pure air is as essential to health as pure 
water. It is clearly the duty of the Minister of Health and his medical 
advisers to insist that this deadly public health hazard should be removed 
from our midst in the shortest possible period. The time has been reached 
when the nation can tolerate nothing less than immediate action 


OLD wives’ tales are no respecters of man-made frontiers. Particularly is 
this so in the case of remedies for the ailments of infants and children, as 
is well brought out by Roger Vaultier in a review of rural 
Peasant remedies for diseases of children in France (Presse méd., 1954, 
Pediatrics 62, 1535). Whilst most. of these household remedies are dis- 
appearing under the impact of modern medicine, some of 
them still linger on, and up to the turn of the century many of them were 
still in quite widespread use throughout the more isolated parts of France 
Thus, for the control of worm infestations, to which, like her British 
counterpart, the French peasant mother attributed many of the ills to 
which her progeny were heir, a common preventive was to hang round the 
infant’s neck a necklace made of cloves of garlic. which was sometimes 
worn continuously until the child’s first Communion. An even more un- 
pleasant remedy was that used in parts of Normandy—-a broth made of 
earthworms. Nocturnal enuresis was responsible for a multiplicity of home- 
made remedies. One of these was an omelette containing finely minced-uy 
grilled mouse, whilst in Sologne the unfortunate child had to swallow bread 
soaked in the urine of a baby—a remedy of which the modern child psycho- 
logist would scarcely approve. In Bourbonnais a popular remedy for 
whooping-cough was a syrup made of snails or of slugs 
Preventive medicine was not unknown to these matriarchal pediatricians 
Even as recently as fifty years ago, in ‘Touraine mothers made their children 
wear a necklace composed of small pieces of the branch of a fig tree as a 
prophylactic against thrush, whilst in Brittany a necklace of small pebbles 
was a preventive against diseases of the eye. An interesting example of 
old wives’ tales anticipating so-called scientific medicine is the use of 
scrapings of a tin spoon for the treatment of boils—a form of treatment 
apparently used on a large scale in many parts of France long before the 
days of collosol tin, which was still being recommended in a well-known 
English textbook of surgery in 1952 for the treatment of boils. 





PENICILLIN: A SYMPOSIUM 
FOREWORD 


By Sir ALEXANDER FLEMING, M.D., D.S 
F.R.C.S., F.R.S 


Professor-Emeritus of Bacteriology, Untversity 
Principal of the Wright-Fleming Institute for Microtn 
St. Mary's Hospital 


Tue word ‘Penicillin’ first appeared in print 25 years ago in the first article 
I wrote on “The antibacterial properties of a mould’. There I gave the anti- 
biotic spectrum, the remarkable power of diffusion into agar and of inhibit- 


ing growth, and facts as to the absence of toxicity so far as could be ascer 
tained in the crude, unpurified fermentation liquor, for that was all we had 
in those days. It was the first substance I had ever found to be more lethal 


to organisms like staphylococci or streptococci than it was to leucocytes and 


this to me was an indication that it approached more nearly the ideal 


chemotherapeutic agent than any of the antibacterial chemicals that had been 


described. However, there was no means of knowing how good it really was 
and in those days I do not think that anybody suspected that a substance 
would ever be found which would be as good as penicillin has proved to 
be 

At that time there was only one series of effective chemothe rapeutic 
agents in use—the salvarsan group—-and they had a very limited applica 
tion. Others like mercurochrome or acriflavine had been recommended but 
when they were injected into the body there was either no increase in the 
antibacterial power of the blood or the slight increase was very transitory 
Actually, the most effective chemical I found for increasing the antibacterial 
power of the blood after intravenous injection was sodium chloride. One 
injection of 20 mi. of 10 per cent ition in an adult increased very con- 


siderably the bactericidal power the blood 1 this increase was m 
tained for some hours. This, howeve \ hardl ‘ver used clinically. 

The story of penicillin divides itself into four distinct chapters 

(1) The discovery in 1G29 and the work done befor pen 
effectively concentrated 

(2) The concentration by the Oxford workers in 1940 and 1941 
study of the pharmacology and therapeutics 

(3) Mass production from 1943 

(4) The production of new salts of penicillin, especially less soluble salts 
designed to prolong the action of a single imection This last chapter is not 
yet finished 

The development of penicillin and its success, both medically and com- 
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mercially, stimulated an intensive search for other ant.biotics so that we now 
have a number of extremely powerful agents at our disposal. It is interesting, 
however, to note that the first one, penicillin, is still the least toxic and, 
within its range, the most effective. 

In the middle ’forties when penicillin treatment was becoming more 
widespread there was a fear that its general use would lead to the bacteria 
becoming resistant as had been seen to some extent with the sulphonamides 
It was known that in the laboratory, bacteria could be made resistant to 
penicillin and it was thought that this would happen in the field. It was 
largely this fear which led to the introduction of the Penicillin Act which 
decreed that penicillin (and the other antibiotics) should only be sold on 
prescription. This fear has not been realized except in the case of one 
microbe—the staphylococcus. In hospital it is reported that over half the 
staphylocecci isolated are penicillin resistant but among the general populace 
outside of hospitals the proportion is much less. This illustrates the im- 


; 


portance of exercising in hospitals the utmost care to prevent the spread of 


infection—an old and a difficult problem 

After these years of extensive use we can say that there is not going to be 
a general development of resistant organisms which would render penicillin 
useless. It still stands out as the most eflective drug in many infections 

Penicillin differs in one important respect from all the antibiotics which 
have appeared later. There were no basal patents. It was free for anyone to 
make. All the information as to its production was published and Florey 
went to America and other countries and demonstrated the methods of 
extraction they had used at Oxford. The result has been that there are many 
manufacturers of penicillin throughout the world and because of the com- 
petition in the market the price is very low—so low that the manufacturer 
gets less for the penicillin than the cost of the package in which it is marketed 
This certainly benefits the medical profession and the general public who 
use the drug although it may not be to the advantage of the pharmaceutical 
manufacturer. We have all to thank the manufacturers who set up enormous 
research organizations to improve the methods of production of penicillin 
and to discover new substances which have extended enormously the scope 
of antibiotic therapy. 

These, and many other, aspects of penicillin therapy are authoritatively 
reviewed in this symposium, to which I am proud to have been asked to 
contribute a Foreword. | commend the symposium to all clinicians as a 
sound and eminently practical guide to the present status of penicillin in 
the field of therapeutics. 





PENICILLIN PRODUCTION 
1929-1954 


By A. L. BACHARACH, M.A., F.R.L.C 
Glax Laboratort 5 Ltd . Greenford, Viddle SOX 


STATISTICS can sometimes unfold a tale, but it may be better to let them 
paint a picture, as does the accompanving diagram (fig. 1). When Fleming 


made his first penicillin solution, by growing the originating mould on a 
liquid medium, the total amount he produced cannot have exceeded a few 
milligrams in all or fractions of a microgram in the material used for test- 
ing antibacterial activity. Last year the output of pure benzy!penicillin 
(as various salts) in the United Kingdom and the United States alone was 
nearly 200 tons; this year it will be even greater, and there is an unknown 
amount being produced not only behind the Iron Curtain, but also in various 
countries of Western Europe, and probably in India and elsewhere. This 
increase for the relatively short period of twenty-five 


is an astonishing 
years, but a truer picture is probably presented if we take as our 
starting point the time when penicillin first began to be produced in- 
dustrially, and particularly when it was freed from controls and became 


available for general medical use. 


PRODUCTION UP 
As the diagram shows, the amount of penicillin available on both sides 
of the Atlantic during 1945 was about 5 tons*, of which practically the 


whole was manufactured in the United States. By the following year British 


production was inder way and was resp ynsible tor about one eleventh 
of the world’s supplies. In 1953 the amount produced in the United 
Kingdom was almost exactly a quarter of the amount produced in 


e 


United States. If therefore the amounts produced annually in the two 


countries were plotted for the last few years, on scales adjusted to show the 


relative rates of increase in each country, the curve for England would be 


markedly steeper than that for the United States 


PRICE DOWN 
The same causes, to which I shall refer later, that were responsible for 


the somewhat staggering increase in output during six or seven years were 


*The figures for production are those for penicillin expressed in units and then 
calculated as weight of pure benzylpenicillin (1,670 units per mg.), although during 
the first few years relatively crude matcrial was being manufactured and issued in 
both countries. It was only at the end of 1946 that the pure material began to be 
available for general clinical use, and it then rapidly replaced the cruder yellow 
freeze-dried salts, which ceased to be made by about a year later 
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also operating to bring the price down, in spite of the fact that relatively 
crude material was available at the beginning of the period and only pure 
salts at the end. 


PRODUCTION OF 
COST OF 10* 

PENICILLIN CALCULATED 
UNITS PURE - AS PURE 


BENZYLPENICILLIN BENZYLPENICILLIN 
(TONS) 


SHILLINGS 
5 








PRODUCTION 


| 
7 
a 
Pe SS eS ee ee ee 4. fenandiegnenl 
944 1645 1946 947 1948 1949 1950 195! 1952 1953 1954 


Fic. 1—Graph showing rise in production, and fall in price enic 
between 1944 and 1954 Production figures refer to output in Great Britai: 
and the United States of America. Price figures apply only to Great Brita 
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The diagram shows the series of falling prices charged for penicillin in 
this country between the beginning of 1947 and the early part of 1954. 
Although no corresponding figures are shown for the United States, it 
may be taken that the British figures represent with sufficient closeness 
world prices at the time and that a similar curve would be revealed by 
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plotting current United States prices for the pure drug. The inverse rela- 
tionship between output and price is, perhaps, what would be expected, 
but it may be well to point out that not too mathematical an interpretation 
must be placed on the curve for falling prices, for this is based upon a 
series of prices fixed at times determined by a host of complicated factors, 
and it would be wrong to treat the present curve as an asymptote to a 
particular horizontal line indicating the ultimate standard stabilized price of 
penicillin! It is not, indeed, legitimate to deduce from it that further drops 
in price will necessarily go with any further increases in output; it must be 
taken as a record of what has happened, and not a means of forecasting 


the future 


HOW IT WAS DONI 
It is pertinent to ask why what has happened has in fact happened. How 
has it been possible to step up manufacture, taking the two countries 
together, from nothing to over 300 tons in ten years and how has it been 


possible to replace a relatively crude hygroscopic freeze-dried material, 


containing not more than 20 per cent. or 30 per cent. of the active anti- 
biotic, by a white crystalline substance, conforming with pretty rigid 
pharmacoperial standards, of over g5 per cent. purity? The answer can be 
given shortly, if somewhat cryptically, in the single word ‘titres’. This is 
the fermentation technologist’s jargon for the content of his final product 
per unit of fermentation liquid. The higher this is, the greater are the 
economies in production, and for two distinct reasons. First of all, more 
active product is being produced per unit of raw material and per unit of 
capital invested in the plant, and secondly, the process of purification 
becomes proportionately easier as the amount of ‘muck’ (including water) 
to be removed is reduced 

It is difhcult to know what was the concentration, expressed in modern 
international units, of Fleming’s original liquid preparation, but most 
estimates make it highly probable that it contained no more than two or 
three units, that is, 1 to 2 micrograms, per millilitre. In the early days of 
penicillin production by surface fermentation this was pushed up to 1 
20 or even 30 micrograms, which was considered by those working in the 
field under wartime conditions to be a pretty remarkable achievement! 
Then came further technological improvements, as well as the successful 
search for strains of higher penicillin-producing capacity, and the titres 


went up to 50 or 70 micrograms or more 


SURFACE CULTURI 
Production on what was then thought to be the ‘large scale’ was by surface 
culture in unit vessels. Their size was restricted by the nature of the strains 
used, which could not feed economically on layers of medium more than a 
few centimetres deep. Tray culture was never successfully exploited, owing, 
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as we now know, to the inevitably increased difficulty of avoiding bacterial 
contamination over large surfaces. Various ‘unit’ vessels were used in 
different factories: what had been done on the laboratory scale in conical 
flasks had to be transferred to more viable containers. Winchester quart 
bottles and pint milk bottles were used in considerable numbers: a specially 
designed ‘penicillin flask’ of resistance glass was introduced to permit of 
rapid cooling in water. During the height of the ‘blitz’ years over a quarter of 
a million of these were produced by British chemical glassware manufacturers. 

Apart from general increases in knowledge concerning the nutritive 
requirements of the penicillium strains in use, and minor technical improve- 
ments in the handling of the mould and its metabolite, including greater 
efficiency in extracting the penicillin from the fermentation liquors, there 
was one outstanding discovery, made at the U.S. Department of Agri- 
culture, Northern Regional Research Laboratory, at Peoria, responsible 
for a greater step-up of titre than almost all other improvements put 
together. This was the finding that washings from the maize starch 
industry, that is, the aqueous liquid in which the grains were soaked before 
further processing, contained a stimulant not only for the growth of 
penicillium, but also for the production of penicillin—and these are not 
necessarily the same thing. These washings, when concentrated, were an 
agricultural by-product known in the United States as corn steep liquor, 
and one of the jobs of the Station at Peoria was to discover industrial 
applications for this and other waste materials from the farms and _ fields 
and forests in the United States. Much credit for this advance must go to 
Dr. R. D. Coghill, who was in charge of penicillin research at Peoria 
Whatever the origins of the finding, it has led, as a by-product, to a marked 
step-up in penicillin production and to the inception of a small new industry 
in this country, where we are no longer dependent upon the United States 
for corn steep liquor, of which adequate supplies are now being made in 
the United Kingdom 


SUBMERGED CULTURE 
Neither the experts in Dr. Coghill’s team at Peoria nor the several industrial 
and academic groups working on penicillin in this country and the United 
States were content to let the matter rest at the stage when corn steep liquor 
was being fully exploited for its beneficent effect on penicillin production 
The goal of submerged culture, which would allow the replacement of 
small fermentation units in large numbers by large units in small numbers, 
was always before their eyes and in their minds, The exploitation of such 
strains, it was then discovered, would have to await solution of the complex 


and novel problems in chemical engineering presented by the need to carry 


out aerobic fermentation in large vessels of 5000 gallons or more, with 
continuous agitation and under entirely aseptic conditions. This problem, 
which was handed by common consent to our wartime American colleagues 
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in the field, and was brilliantly solved by United States chemical engineers, 
was followed by the erection of plant on both sides of the Atlantic capable 
of usirg the recently discovered varieties of penicillium that would grow 
beneath the surface and subsequently of improved strains that were the 
result of deliberate attempts to produce mutations by irradiation and other 


standard procedures. The experimental work that led, and is still leading, 
to the upgrading of the moulds and other organisms that produce anti- 
biotics has yielded rict harv ests: today, titres [0 to 100 times those achieved 


in the early days of surface culture are normal on both sides of the Atlantic. 


A FOUR-ACT DRAMA 
This all too superficial summary can be seen to point to the historical suc- 
cession of four stages between the discovery of penicillin and present-day 
production. There was first the work of Fleming on its biological properties 
and the initial studies by Raistrick and his colleagues of its chemistry and 
the means to purify it. Then came the brilliant and arduous work of Florey 
and his colleagues at Oxford, which not only made it desirable to produce 
penicillin on a large scale, but also gave many valuable pointers to the 
means of doing it. There followed a period of building up the new 
antibiotic industrv, under wartime conditions, on the basis of surface 
culture, aided by the use of corn steep lig ior and various other devices for 
raising titres. ‘The last phase, in which we still are, is that due to the use of 


trains, and their continued upgrading, in deep fermenters 


surtace-growing s 

It is perhaps worth pointing out that these advances did something more 
than improve penicillin production. They made available not only plant 
but also ‘know how’ about aerobx aseptic fermentation on a manutacturing 
scale for submerged culture, so that the problems of producing on a similar 
scale further antibiotics, as they were discovered and became of practical 


interest to the medical profession, were half solved before they were even 


posited. And this applies not only to antibiotic production, but also to the 


manufacture of at least one other compound of wide medical importance, 
namely, cyanocobalamin (vitamin B,,), as well as to operations needed dur- 
ing the manufacture of riboflavine, which is in increasing demand, at any 
rate across the Atlantic, for the enrichment of poultry feeds 

British pertinacity and persistence, the ability to make manufacturing 
shift during the blitz years, the high-powered technological cooperation of 
American colleagues, all contributed to what must be an almost unique 
example of the rapid intrusion of new scientific knowledge into industrial 
practice, with inevitable technological advances that have thereby become 


available for further exploitation in the same and other directions. 





PREPARATIONS OF PENICILLIN 


By K. R. CAPPER, Pu.D., B.PuHarm., F.P.S. 


Editor, Scientific Publications, The Pharmaceutical Society of Great Britain 


THE preparations of penicillin now available in this country contain peni- 
cillin in one or more of the following forms: 

(1) Benzylpenicillin (penicillin G, or crystalline penicillin G), the title in 
the British Pharmacopeia for the crystalline sodium and potassium salts 
The Pharmacopeia also includes a monograph for a less pure grade of 
penicillin under the title of Amorphous Penicillin and permits its use as an 
alternative to benzylpenicillin in all the official preparations, but the pure 
crystalline salts have almost entirely replaced the less pure material. Benzyl- 
penicillin is supplied by the manufacturers as a dry sterile powder: the 


~ rt “AA © 


sodium salt in rubber-capped vials containing 100,000, 200,000, 500,00¢ 


and 1,000,000 units (1 mega unit) and in larger packs containing 2, 5, 10 


and 200 mega units; the potassium salt in a more limited range. Benzyl- 
penicillin is usually supplied under that name or as crystalline penicillin G, 
but one manufacturer issues the sodium salt under the title ‘crystapen for 
injection’. 

Benzylpenicillin is also available mixed with sodium citrate (buffered 
crystalline penicillin G) in vials or jars containing 200,000, 500,000, 1,000,000 
units and 5 and 10 mega units. 

(2) Procaine benzylpenicillin (procaine penicillin G) which is mu 
soluble in water than benzylpenicillin. 

(3) Benzathine penicillin which is even less soluble than procaine benzyl- 
penicillin. 

(4) Benethamine penicillin, another relatively insoluble compound 

(5) Penethamate hydriodide, a penicillin ester, reported to give higher 


— 


concentrations of penicillin in lung tissue than other penicillin compouns 

The sodium, potassium and calcium salts of penicillin are all very soluble 
in water but the solutions are unstable as the penicillin hydrolyses to give 
inactive substances. Acids and alkalis and many other substances increase 
the rate at which hydrolysis occurs and a group of bacterial enzymes, under 
the common title penicillinase, rapidly inactivates the antibiotic. It is pos- 
sible to increase the life of penicillin solutions to some extent by keeping 
them at low temperatures and by adding buffering substances such as 
sodium citrate. Benzylpenicillin is, if anything, less stable in solution than 
amorphous penicillin, owing to the presence of naturally occurring buffering 
substances in the latter. It is essential that all solutions of penicillin should 
be made freshly, used within a few days of preparation, and during the 
intervening period be kept in a cool place, preferably in a refrigerator. Pro- 
vided the water content is very low and provided they are stored in con- 
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tainers which will keep out water vapour, venzyl pe nicillin in solid form and 
dry preparations such as tablets will maintain their potency over long 
periods. Suspensions of procaine penicillin are also unstable but they can 


be stabilized. Benzathine penicillin and benethamine penicillin are all more 


stable, and liquid preparations are issued by manufacturers. In all cases 
where these compounds are mixed with benzylpenicillin, the mixtures are 


supplied as dry powders and water is added before use 


Penethamate hydriodide is supplied as a sterile powder and is suspended 
in sterile water shortly before use. The suspension should be used within 


four days if kept at room temperature and within a week if kept in a 


i 


refrigerator 


PREPARATIONS OF PENICILLIN FOR PARENTERAL USI 


i 


The following types of injection are available 


(1) Solutions of benzylpenicillin, intended to give an immediate and rela 
tively high concentration of penicillin in the blood and tissue fluids 


Injection of penicillin B.P. is the official example of this type. It is pre 


pared by dissolving sterile benzylpenicillin (or amorphous penicillin) in 


water for injection B.P. The injection may contain a limited amount of 
sodium citrate. The B.P. directs that an injection containing 250,000 units 
in each millilitre shall be supplied if no other strength is specified. It must 
be used within four days of preparation and during this period be kept below 
4 Cc 

Hypodermic ‘tabloids’ are available contain 10,000 and 3 

(2) Suspensions of penicillin compour 
lower but more persistent blood levels 

(a) Injection of procaine benzylpenicillin B.P. is p 
for injection B.P. to dry sterile procaine benzylpenici 
mixed with suspending and buttering substances 

’ ? 


plied, unles rwise specified, is 30 ini 


pre pared, the injection must be used within seven 


4° C. during this period 


(b) Stabilized suspensions of procaine | yipenicillin and suspen 


tf benzathine penicillin and of benethamuine I issued ready 


; 
or 


use hese suspensions are stable if Kept in a Cool i for twelve to 
eighteen months. Suspensions of procaine benzylpenicillin in an oily vehicle 
are also available 

(3) Suspensions of procaine benzylpenicillin and of benzathine penicillin 
‘fortified’ with benzylpenicillin. ‘These combinations are intended to give a 
high blood level of penicillin rapidly and then a lower concentration which 


I 


will persist over a period depending upon which compound of penicillin is 
used. As they contain benzylpenicillin the injections must always be pre- 
pared freshly except in the case of oily suspensions 


(a) Injection of procaine benzylpenicillin with benzylpenicillin B.P. (fortified 
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Type of product Name 


Benzylpenicillin as See page 12 


sterile powder 








Procaine benzylpeni- Distaquaine G’ 
illin as sterile Pro-stabillin’ 
powder 

Procaine | vir Avioprocil A.S 
cilin im aqueous Distaquaine 
suspension pension 

Duracillin A.S 
Mylipen 


Pro-stabillin A.S 


Benzathine pen 
in aqucous 


pension 


Benethamine penicil 
iin in aqucous SsU5- 
pension 


Procaine benzvylpeni- 
cillin wit 
penici if 


powae r 
Bi-stabillin 


Distaquaine, 
fortified 


Seclopen’ 


Procaine benzylper 
cillin with benzyl! 
penicillin in oily 


suspension 


Benzathine penicillir 
procaine benzy! 

penicillin and ben Permapen 

zylpenicillin as ster- 


ile powder 





Penethamate hydriod- |‘Estope« 


ide as sterile powde r 





*After addition of water for injection B.P 


Tasie 1.—Preparations of penici! 
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injection of procaine penicillin G) is prepared by adding water for injection, 
B.P., to a dry sterile powder containing benzylpenicillin and procaine 


with suspending and buffering substances. Unless other- 


benzylpenicillin 
wise specified the injection will contain in each millilitre procaine benzyl- 


valent to 300,000 units and benzylpenicillin equivalent to 


penicillin equi 
n should be used within four davs 


100,000 units. Once prepared the injectio 


and be kept below 4° C 
A suspension of procaine benzylpenicillin with benzylpenicillin-in ar 


vehicle is issued by one manufacturer 
nsions containing benzathine penicillin, procaine benzylpeni 
and benzylpenicillin are prepared by adding water for injection B.P 

ry sterile powder supplied by the manufacturers in single-dose vials 
se injections, if not administered immediately, s 


preparation and be kept in a refrigerator 


hould . 
ould be used within 


sion of penethamate hydriodide prepared by 


dry powder before use 


; 


the preparations Ol 
ir groups 


ORAL PREI 
of penicillin are used 
These are benzylpenicill 
pensed either as tablets or as 
Che British Pharmacopeia has 
benzylpenicillin (or amorpl 
B.P requirements are i 
al tablets, penicillin G oral tablets, penicilli 


ot directions to 


A number of 


ts (uncoated) and ‘tabillu lr the absence 


nit yr 


blets each containing 200,000 units are supplied 
are available as shown in table 2 
he minimum amount of moisture 


blets are prepared to contain t 
they are stable over long periods but they should be stored and dispensed in 
containers which will exclude water vapour. In order to increase stability 
tablets of a limited amount of 
Ihe usual process of sugar-coating involves exposing the 


the Pharmacopa.a allows the inclusion in the 
sodium citrate 
t I Sugar in water and it had theretore been assumed that 


tablets to so itmons OI 
it was not practicable to coat penicillin tablets and so to mask the unpleasant 
taste. It has w been found possible to sugar-coat the tablets and they are 
available in this form 

A tablet containing benzathine penicillin is available, and also a tablet 


nzylpenicillin with probenecid (“benemid’) which is included 


containing b« 
the rate of excretion of the penicillin 


to reduce the rate 
Liquid preparations ‘hose containing benzylpenicillin must be prepared 


as required for use. Manufacturers therefore either issue the penicillin mixed 
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with flavouring and buffering agents as a dry powder or as granules in well- 
closed bottles or as tablets to be dissolved in a flavoured vehicle. These pre- 


parations are usually completed by a pharmacist on receipt of a prescription. 


The patient should keep the mixture in a cool place and throw away any not 





TABLET 





| 
| Type of penicillin 


Benzylpenicillin Tablets of penicillin B 
, 
page 15 


Benzylpenicillin Crystapen’ tablets 
(sugar-coated) 
Praducil’ tablets 200 
(sugar-coated) 400 


Benzylpenicillin (with| ‘Penebenemid’ tablets 
‘benemid’) 


Benzathine penicillin | ‘Permapen’ tablets 





*Large dispensing packs are no 





LIQUID PREPARATIONS 





[ype of penicillin 
see page 15 Name 


Benzylpenicillin Eskacillin 50 
Eskac illin 100’ 
Eskacillin 200’ 
Sugracillin 2s0 M 
Pradupen 200’ 


Benzathine penicillin Dibencil’ oral suspension 
Neolin’ oral suspension 
Penidural’ oral suspensior 
Permapen’ oral suspension ; OC 





3.5 ml. is the volume of the standard medicinal teaspoor 


5 ml. is the volume of a large domestic teaspoon (80 mir 








ase 2.—Preparations of penicillin for oral admir 


used within a week. Benzathine penicillin is so much more stable than the 
soluble salts that it can be supplied by manufacturers in liquid suspensions, 
which maintain their potency for 2 years if kept below 25°C. This is 
obviously more convenient but against this must be set reports that benzyl- 
penicillin in comparable doses will give higher blood levels. 
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PREPARAT Ns Ot} ( I Al REATMEN 
\ great variety of penicillin preparations for local use have been described 
since the introduction of the antibiotic, on occasion without sufficient re 
gard for stability, adequate dosage or even suitability for the purpose 
intended. Some have survived and a few have been recognized by 


in the British Pharmacopoeia 


LOZENGES 


Lozenges of penicillin B.P. contain, unless otherwise specified, 1000 units 


in each as benzylpenicillin (or amorphous penicillin). As with tablets, 


moisture must be excluded and the package must be suitable for this pur 
pose. The usual packs contain 10, 20 and so lozenges. Lozenges containing 
<000 units are also available. Penicillin lozenges are usually issued under 
that name. The following are also available: ‘troches duracillin’, containing 
units as procaine benzylpenicillin, and ‘pondets’, penicillin troches 
containing ¢ inits, as benzylpenicillin, in a hard fruit-sweet base 
Penicillin chewing gum ts available with the trade name ‘chulin’. A box 
holds six pieces each containing 5000 units. Pastilles with a gelatin base 
were once popular but owing to the presence o bl] 


are now rarely used 


OINTMENTS 
Ointment of penicillin B.P. contains 1000 units as benzylpenicillin (or 
amorphous penicillin) in each gramme unless another strength is ordered 
It is also available containing 5000 units per gramme. The base now used 
consists of white soft paraffin with a little liquid paraffin. If stored in suitable 
containers, ¢.g. collapsible tubes, this ointment will maintain its potency for 
manv months. An ointment containing wool fat was formerly official but 
vas liable to deterioration as the base tended to absorb moisture. The packs 
generally available contain 4 ounce (15 g.), 1 ounce (30 g.) and 2 6 
g.) of ointment. ‘Crystapen’ ointment contains 2009 units in each gramm« 
\ proprietary ointment ( mylipen’ cream) contains procaine benzylpenicillis 


equivalent to 10,000 units per gramme, in a water-miscible bas« 


CREAMS 
Cream bases containing oil dispersed in water by means of emulsifying 
agents are more elegant to use than ointments and release the medicament 


more rapidly. Such creams were commonly used at one time as carriers for 


; 


penicillin, but they are unstable and must be used soon after preparation 


Cream of penicillin B.P. contains, unless otherwise specified, 1000 units 
per gramme as benzylpenicillin (or amorphous penicillin). Chlorocresol 
is included to inhibit the growth of bacteria which might produce peni 
cillinase, and sodium citrate as a buffering agent 

Sterilized cream of penicillin was included in the B.P. 1948 but has been 
omitted from the current edition. The formula is now included in the 
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British Pharmaceutical Codex. \t is a similar product to cream of penicillin 
but is made by adding the penicillin aseptically to the sterilized base. It was 
intended to be applied to infected wounds but has been almost entirely 
replaced by systemic treatment. 

The creams are usually dispensed in pots containing 30 grammes 


EYE PREPARATIONS 
Eye ointment of penicillin B.P. is a similar preparation to the pharmacopetal 
ointment but contains, unless otherwise specified, 2000 units in each 
gramme. It is supplied in tubes containing 60 grains (4 g.). It is also available 
containing 25,000 units per gramme. ‘Duracillin’ ophthalmic ointment con- 
tains procaine benzylpenicillin equivalent to 5000 units in each gramme 
High potency ‘crystapen’ ointment contains 25,000 units as sodium benzyl 
penicillin in each gramme. 

Strong penicillin eye ointment N.F. contains 100,000 units as benzy! 
penicillin in 60 grains (4 g.) in a base similar to that used for the B.P. eye 
ointment, 

Eye discs.—*Tabloid’ ophthalmic penicillin is the name applied to com- 
pressed products each containing 500 units of penicillin and intended for 
application to the conjunctiva. 


MISCELLANEOUS 

enicillin tulle.—This consists of tulle impregnated with an anhydrous base 
containing penicillin. ‘The usual concentration of penicillin is 1000 units in 
each gramme of base 

Dusting powders.—A sterile dusting powder with the title ‘consper 
issued in containers holding 15 grammes, each gramme containing 500c 
units of penicillin 

Suppositories, etc.—Suppositories, pessaries, ear-cones and similar 
moulded products have been used, the base being usually cocoa butter 


Chere is some doubt concerning the stability of these products 


SOLUTIONS OF PENICILLIN FOR LOCAL APPLICATION 
As the soluble salts of penicillin (benzylpenicillin) are used in these prepara- 


tions they are unstable and must be prepared shortly before required, As 


with the penicillin solutions used for injection or taken by mouth, these 
solutions must be kept in as cool a place as possible, preferably in a re 
frigerator, and any not used within a few days be thrown away. Sodium 
citrate is usually included, a suitable concentration being 0.5 per cent 
Ideally a bacteriostatic should also be included but it is not easy to find one 
which is not irritant to mucous membranes, will not precipitate the peni- 
cillin or increase the rate of decomposition, and at the same time will 
inhibit all micro-organisms. 
The following preparations are included in current publications 
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Eye-drops of penicillin B.P.C. which contain, unless otherwise ordered, 
2,500 units in each millilitre. In the National Formulary the strength is 
15,000 units in 110 minims (6.5 ml.) 

Pemcillin ear-drops N.F., containing 90,000 units in fluid ounce, 1. 
approximately 6000 units in each millilitre 

Pemcillin nasal drops n 





NJECTION WITH STREPTOMYCIN AND/OR 
DIHYDROSTREPTOMYCIN 


Name Content 


Streptor 


MOUTH WITH SULPHONAMIDES 


( 


Iper 
phadiazine 
Iphadirmidine 
Sulphamerazu 
Benzylpe sllar 
Sulphacetamids 
Sulphadiazine 
Sulphamerazine 
tJenzathine per 
Sulphadumidine 
Benzylper 


Sulphadrazine 


Sulphamerazir 
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Penicillin and ephedrine nasal drops N.F. have the same formula as the 
foregoing, with the addition of 2 grains (0.12 g.) of ephedrine hydrochloride 

In order to facilitate the preparation of these solutions, solution-tablets 
are manufactured each usually containing 15,000 units of penicillin with or 
without sodium citrate. 

The proprietary nasal drops, ‘pendex’, contain 2,400 units of penicillin 
in each millilitre when freshly prepared and a vasoconstrictor, p-hydroxy- 
amphetamine hydrobromide. The penicillin is dissolved in a solution of the 
other ingredients on receipt of a prescription. Once dispensed ‘pendex’ 
must be used within a week and should be kept in a refrigerator. 

Inhalation of dry benzylpenicillin is an alternative to the use of solutions 
and is available for this purpose in sifter cartridges each containing 100,000 
units of penicillin and intended for use with a special type of inhaler, the 


‘aerohalor’ 


PREPARATIONS CONTAINING PENICILLIN AND OTHER 
CHEMOTHERAPEUTIC AGENTS 
Penicillin with streptomycin..-A number of products are available for pre- 
paring injections containing penicillin, its compounds and streptomycin, or 
dihydrostreptomycin, or all three antibiotics. The antibiotics are issued as 
dry powders in single-dose vials and sufficient water for injection B.P. is 
added to dissolve or suspend the powders when the injections are required 
The injections, if not used immediately, can be stored at low temperatures 
for short periods which should not usually exceed one week. These pre- 
parations are listed in table 3 
‘Mystrepton’ ointment contains 2000 units of benzylpenicillin and 10 
milligrams of dihydrostreptomycin in each gramme 
Penicillin with sulphonamides.—These preparations are mostly for oral 
use. The sulphonamides are stable substances and the keeping properties 
of the products are dependent therefore on the type of penicillin used 
Tablets keep well if stored as Gescribed for tablets of penicillin B.P. The 


liquid preparations containing benzylpenicillin are made as required either 


by adding water to dry powder or granules containing the penicillin and the 
sulphonamides with suitable flavouring and stabilizing agents, or by adding 
penicillin in a dry form, e.g. tablets, to a flavoured suspension of the 
sulphonamides (see table 3). 

Several preparations are available for topical use, e.g. sterile dusting 
powders containing benzylpenicillin with a sulphonamide such as sulpha- 
dimidine, ‘penicillin dental tablets with flavazole’ each containing 15,00¢ 
units of penicillin and intended for implantation into the socket following 
extraction, and ‘penicillin dental cerate with flavazole’ containing 5000 units 
of penicillin per gramme. ‘Flavazole’ is a compound of proflavine and 
sulphathiazole. 





PARENTERAL PENICILLIN 


By KEITH BALL, M.D., M.R.C.P 


Issistant Physician, Central Middlesex Hospital 


lr is fourteen years since Florey and his colleagues treated their first patient 
with penicillin, yet there is still no general agreement about the best way of 
giving the drug. Injection, however, remains the method of choice for most 


patients for whom the drug is indicated 


IN RMITTENT OR CONTINUOUS BLOOD LEVELS 
I he-object of penicillin treatment is to produce an adequate concentratior 
of the drug at the site of infection. The majority of staphylococci, pneumo 
cocci and streptococci, the organisms which cause most of the common in 
fections, are sensitive to a concentration of 0.1 unit of penicillin per ml., or 
less. It might therefore be thought that the maintenance of such a blood 
level throughout the twenty-four hours should be the aim of treatment. But 
in most infections the battle takes place in the tissues rather than in the 
blood stream and the concentration of penicillin is rarely the same in bot! 
places. After an intramuscular injection of sodium penicillin there is a rapid 
rise in the blood level The penicillir then diffuses into the tissues lhe 
blood level falls rapidly and soon there is equilibrium between blood and 
tissues. Later the tissues still contain penicillin, after it can no longer be 
detected in the blood. Florey et al. (1946) showed that after a dose of 100,0 
nits given intramuscularly to battle casualties an effective level of penicillir 
remained in the tissues for at least eight hours, although it was only present 
in the blood for about half this time 
Whether intermittent or continuous penicillin is more 
viously a question of great practical importance, but s 
answer has been given 
Selbie 1954) T na it in the treatment of experimental stap! 

in mice sodium micill was as effective as either oily or aque 
cillin. That a co iously effective leve ’ in mm the bi 

suggested | wi f (anfhths 

‘ npetween -£ rT’ if ’ 110 patients witli 

subcutaneous tissues, main! viococs 

yrocaine per icillin dail ina a similar group » patient 


twice da njections of 300,000 units of sodium penicillin. Likewi lompsett 


al 1949) could detect no difference 1 response between 21 patients wit! 


pneumococcal pneumonia treated witt 10 « : f procaine per cin if 


laily and 19 similar p s treated with thre« , e-hourly doses followed 


laily doses of nits « dium pens r 
Chere is therefore no clear evidence either irom experimental or tron 


naturally occurring infections that procaine penicillin is more effective than 


comparable amounts of sodium penicillin for the average infections, provided 


that the intervals between giving the latter are not too long. Garrod (195 


has shown that after a single intramuscular injection of 2*0.00« 


‘ 
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sodium penicillin the drug could be detected in the blood stream for about 
five hours. After a dose of 500,000 units, the corresponding time was seven- 
and-a-half hours. He concluded that a dose of 250,000 units should not be 
given less often than every eight hours, and a dose of 500,000 units less 
often than every twelve hours. 


VARIETIES OF PENICILLIN FOR INJECTION 

The ordeal of receiving three-hourly injections led to the search for long- 
acting penicillin. The greatest advance was the discovery of procaine pent- 
cillin. It is so sparingly soluble in water that it is only slowly absorbed. At 
first it was suspended in vegetable oil and a single injection of 300,000 units 
gave a therapeutic concentration for about thirty hours. When aluminium 
monostearate was added an effective blood level for forty-eight hours could 
be obtained (‘Thomas ef a/., 1948). Later, an aqueous suspension of procaine 
penicillin became available and this is now widely used, often combined 
with sodium penicillin. Fairbrother and Daber (1950) found that a single 
injection of 400,000 units of an aqueous procaine penicillin suspension gave 
satisfactory blood levels for twenty-four hours in each of forty cases. Cohen 
(1953) showed that a single injection of 1,500,000 units of an aqueous sus- 
pension gave effective blood levels for three to four days and that it was more 
effective in combating the usual infections of a casualty department than the 
same dose of sodium penicillin. 

Two even more insoluble salts of penicillin have recently been produced 
with the object of further delaying penicillin absorption. Szabo et al. (1951) 
found that the coupling of N.N’-dibenzylethylenediamine with penicillin pro- 
duced a salt of very low solubility. This product, known as benzathine 
penicillin (‘penidural’), has been described by Fletcher and Knappett (1953), 
who found that after a single injection of 600,000 units intramuscularly a 
therapeutic concentration persisted in the blood for at least five days and in 
some cases for as long as twenty-eight days. Nevertheless, Walker and 
Hamburger (1954) found that a single injection of either 600,000 or 1,200,000 
units of this preparation was successful in only 36 (73 per cent.) of 49 
patients suffering from lobar pneumonia. In several of the failures, sodium 
penicillin was also required. The prevention of streptococcal infection in 
rheumatic children may be the most important use of benzathine penicillin, 
although its superiority over sulphonamides has not been proved. Perry and 
Gillespie (1954) gave 1,500,00c units monthly to 22 rheumatic children and 
found that group A streptococci were eliminated from their throats 

Benethamine penicillin (‘benapen’) has been described by Nelson et a/ 
(1954), who found that a single injection of 600,000 units gave a bacterio- 
static blood level for five days. They considered that one or possibly two 
injections should prove satisfactory for the more sensitive arid accessible 
infections seen in everyday practice. In four out of 120 patients a hard lump 
developed at the site of injection. 


Apart from delaying absorption of penicillin a more proicaged effect may 
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be obtained by delaying its excretion through the kidneys. ‘Benemid’ blocks 
tubular excretion of substances such as penicillin and, as Baker and Pilking- 
ton (1952) have shown, it can be used in resistant cases of bacterial endo- 
carditis in which very high blood penicillin levels may be required 

Penethamate hydriodide (‘estopen’) is an ester of penicillin and has a 
special affinity for lung tissues. Ungar and Muggleton (1952) showed that 
following an injection of penethamate in experimental animals, the peni- 
cillin concentration in the lungs was significantly higher than in the blood, 
a difference not found after an injection of procaine penicillin. Barach et ai. 
(1953) found that penethamate was valuable in the treatment of chronic 
bronchopulmonary infection. Excellent results occurred in 55 out of 100 
courses of treatment, but no comparison with other forms of penicillin was 
made. Toxic reactions occurred in nine patients. Procaine penicillin and 
penethamate are equally effective in the treatment of bacterial pneumonias, 
according to Flippin et al. (1953). The chief disadvantage of penethamate is 
that painful local reactions, sometimes associated with fever, may occur 
Stormont (1953) suggests that penethamate may be more toxic than procaine 
penicillin, several fatal reactions having been reported. It therefore seems 
doubtful whether it is justifiable to use this preparation until there is more 
evidence of its superiority over other forms of penicillin 


CHOICE OF A PREPARATION 
Most patients with acute respiratory infections or infections of the skin and 
subcutaneous tissues respond to penicillin. A five-day course consisting of 
one million units of sodium penicillin daily, given in one or two injections 
or a daily dose of 300,000 to 600,000 units of procaine penicillin, is usually 
effective. In more severe infections, or when a resistant organism has been 
suspected or found, higher doses should be given or a change to another 
antibiotic should be considered, Staphylococcal infections are often re- 
sistant to penicillin when they occur in the patients or staff of a hospital. In 
these circumstances a combination of sodium penicillin, 500,000 units, and 


streptomycin, 1 g., can be given intramuscularly twice daily for a short 
period. Penicillin is the drug of choice for subacute bacterial endocarditis 


and most cases require four million units daily for four to six weeks. It 
necessary it can be combined with streptomycin, but never with the wide 
range antibiotics. It is too early to say whether benzathine and benethamine 
penicillin should be used in the treatment of the common infections, 
although the blood levels appear satisfactory. The use of ‘benemid’ should 
be reserved for resistant infections in which very high penicillin levels are 
required. 
TECHNIQUE OF INJECTION 

Since reactions to penicillin are often found, all patients should be 
questioned about their previous experience with the drug before it is pre- 
scribed. If there is any doubt a scratch test using a drop of the solution to 
be given should be carried out, followed by an intradermal test if this is 
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negative. Several of the reported cases of deaths following penicillin 
jections have previously had reactions to the drug 

The risk of sensitization of the person giving the injection must also be 
considered. The Ministry of Health (1953) recommends the following pre 
cautions which should help to prevent contamination of the face and hands 
with the antibiotics. In giving penicillin or streptomycin the air should be 
expelled from the syringe with the needle still in the bottle from which the 
solution is being withdrawn. The same needle should be used both for 
withdrawal and injection 

Bell et al. (1954) consider that some of the severe reactions following pro- 
caine penicillin may be due to inadvertent intravenous injection and they 
supported their view with experiments on cats. They recommend that, when 
giving procaine penicillin or other insoluble preparations, a wide-bore 
needle should first be inserted into the patient. If blood appears the needle 
may be in a vein and should be re-inserted elsewhere. The syringe should 
then be attached and the injection given. ‘These two recommendations are 
obviously contradictory. It would seem a reasonable compromise, however 
to use the same needle for withdrawal and injection when sodium penicillis 
or streptomycin (which is particularly liable to cause skin reactions in the 
nurse) are being given, but to adopt the procedure recommended by Hell 
for the injection of insoluble preparations 


CONCLUSIONS 


Penicillin by intramuscular injection will control most common infections, 


but it must be used with discrimination. The patient and the nurse may 


suffer from the effects of its use and the organism may become resistant 
When patients are carefully selected and an adequate dose is given, the 
results are as dramatic as those first obtained fourteen years ago 


, 
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ORAL PENICILLIN 
By R. W. FAIRBROTHER, M.D... D.S 


Director of Clinical Pathology, United Manchester Hospita 


IN view of the considerable advantages of the oral route to both the patient 
and the medical attendants, intensive efforts have been made to produce 
effective oral preparations. An important development was the introductior 
of a new insoluble compound, VN‘ dibenzylethylenediamine dipenicillin G 
known also as benzathine penicillin, or benzethacil. ‘This salt is stable and 
tasteless and it was claimed that, following oral administration, effective 
reliable and prolonged blood levels were produced. Many preparations arc 
now available and it is usually claimed that they provide a reliable means of 
obtaining effective levels in the blood l here have, however, been conflic ting 
reports on the activity of the different oral preparations and, as these are 


being widely used, it is an opportune time to review the present positior 


PREPARATIONS 
Many oral preparations are now being used and, as these have been given 
distinctive trade names, the position is becoming confused and unsatis 
factory. ‘These products can be divided into two main groups according to 
the type of incorporated penicillin (1) the insoluble group (benzathine 
penicillin), and (2) the soluble group (benzylpenicillin) 

(1) Benzathine penicillin ts prepared in several forms, which are ntially 
the same. ‘The suspensions are pleasantly flavoured, well tolerated and stable 
at room temperature tor about two vears l ablets are also a\ ulable these 
are tasteless and stable 


(2) Be nzvipe micillin s generally used as the potassiun Salt I he aqueous 


suspensions are flavoured and well tolerated; they are only stable for a short 


period (about seven days) and the penic illin is ¢ onseque! tly issued i1 powder 


form with a special diluent. ‘Tablets have been available for many vears and 


it is Important to note that, unless coated with a protective substance, the 


\ 


I 


must be kept under dry conditions otherwise they may lose their potency 
\ special tablet 1s available in which the penicillin s combined wit! pro 
benecid a compo ind whi h delays the ren il excretion of pen ilar 


GENERAL CONSII 


lhere is no doubt that the most important factor in the selection of as 


antibiotic is the effectiveness of the product. Nevertheless, such factors a 
convenience of administration and expense should also receive considera 


tion, particularly in making a choice from a variety of preparations with a 
similar range of activity. Oral administration has considerable obvious 


advantages over parenteral injection, which in the case of children may be a1 


alarming expenence Ease of administratior however s not without its dis 
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advantages as it may result in the haphazard and indiscriminate use of 
penicillin. Such abuse must be avoided as it is potentially dangerous. Ex- 
pense is an important factor in view of the considerable amount spent on 
drugs in the Health Service and the relatively large proportion required for 
the antibiotics. It should therefore be noted that oral administration is an 
expensive form of penicillin therapy. It must be pointed out, however, that, 
although procaine penicillin has reduced the need for frequent parenteral 
injections, there are probably occasions, especially in rural practices, when 
a parenteral injection may involve a relatively long journey by a nurse or 
physician, which increases considerably the total cost of the treatment 


EVIDENCE OF ABSORPTION 
‘The amount of absorption is the most useful criterion in assessing the value 
of the different preparations of oral penicillin. This information can be 
readily obtained by determining the blood levels of penicillin at selected 
times after administration. In the early trials of different oral preparations it 
was found that, after standard dosage, absorption was subject to considerable 
individual variation, not only in the peak levels but also in the length of time 
penicillin could be detected. In some instances there was no evidence of 
absorption. With the development and introduction of new oral prepara- 
tions, it was claimed that absorption is regular and prolonged but recent 
investigations indicate that, although the results are more consistent, 
absorption does not invariably occur. 

In children, investigations have been limited and have usually been carried 
out with benzathine penicillin. The results indicate that, whilst absorption 
occurs after a dose of 250,000 to 300,000 units, there is considerable in- 
dividual variation in the amount detected at the peak period; levels have 
varied from 0.06 to 0.5 unit per ml. In some cases penicillin was not de- 
tected at the end of six hours. An increase of dosage did not give any 
corresponding increase in absorption. 

In adults, more information is available. A dose of 300,000 units has given 
disappointing results as, in some instances, penicillin was not detected in 
the blood at the accepted peak periods, whilst in other cases levels of only 
0.03 unit per ml. were obtained. A dose of 600,000 units produced more 
striking results. Penicillin was almost invariably detected in the blood but 
the individual variation in the amount absorbed was again considerable 
from 0.03 to 2 units per ml. at the peak period. The blood levels also tended 
to be more prolonged but in a number of instances penicillin could not be 
detected at the end of six hours. 

The results of the different investigations, in this country and in the 
United States, indicate clearly that there is no uniform pattern of absorption 
after the oral administration of penicillin. The individual variation is con- 
siderable: in some, relatively high blood levels are produced, whereas in 
others the amount is small or negligible. The various forms of gral penicillin 


have given a similar general picture but, in some investigations, the soluble 
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products have tended to produce higher peak levels than the insoluble 
compounds. There appears to be no significant difference between the levels 
obtained when the dose is given before or after a meal. Combination of 
penicillin with probenecid, which retards the renal excretion of penicillin, 
has given higher and more prolonged blood levels, but this form of oral 
preparation has not been popular in this country. Some consider that the 
simultaneous use of two potential sensitizing agents may increase the chance 


of producing hypersensitivity 


CLINICAL TRIALS 

‘There are several reports of the successful use of oral penicillin in the treat- 
ment of pneumococcal pneumonia and hemolytic streptococcal infections, 
particularly in children. Both conditions are caused by extremely sensitive 
organisms and usually respond readily to parenteral penicillin. Oral products 
have also been tried for the treatment of acute gonorrhcea in males but the 
results have not been entirely satisfactory. A single dose of 600,000 units 
has proved inadequate and, whilst many cases have been successfully 
treated with two doses of 600,000 units, a number have relapsed. ‘The results 
do not appear to be as satisfactory as those given by a single injection of 
300,000 units of procaine penicillin. Oral penicillin cannot therefore be 
recommended as the routine method for the treatment of gonorrhaa 

Oral preparations have been used extensively in the United States as a 
prophylactic measure to prevent hemolytic streptococcal infections in 


patients suffering from rheumatic fever and also to control the spread of 
these infections in special communities, such as schools and army camps 
Excellent results have been claimed. Treatment for long periods may be 


necessary 


rOXIC EFFECTS 
‘Toxic reactions have followed the administration of penicillin in any form 
and by any route, but it is generally accepted that the oral route is the least 
likely to cause these unpleasant side-effects. In view of the increasing use of 
oral penicillin, however, it is important to note that this route is not entirely 
free from risk. Patients with a personal or family history of allergy should be 


treated with caution. 


DISCUSSION 
The oral administration of penicillin has two important advantages —con- 
venience and a diminished risk from sensitivity reactions. ‘These are un- 
doubtedly important factors which demand serious consideration in assessing 
the position of oral penicillin. The necessity for parenteral injection has been 
the major objection to penicillin, although the frequency of the injection has 
been reduced by the introduction of satisfactory repository preparations 
Nevertheless, parenteral injection may still be a considerable inconvenience 
to physicians and nurses, especially in rural areas, and it is also a great dis- 
comfort to patients, particularly children in whom it may be a very dis- 
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turbing experience. It must be realized, however, that ease of administration 
also has its disadvantages. The convenience of oral penicillin may tend to its 
use in the treatment of all types of trivial infections, the etiology of which 
may be uncertain. ‘The diminished risk of producing allergic reactions is 
important in view of the increasing number of unpleasant side-effects re 
ported after the use of, or even contact with, penicillin. It is interesting to 
note that the orai route has been recommended in the United States by some 
workers for the treatment of suitable infections in allergic patients. This 
practice is not free from risk as reactions, at times severe, have been reported 
after oral penicillin. 

Another point, which is sometimes offered to support the claims of the 
oral route, is that the dose of oral penicillin, although relatively large and 
expensive, is actually cheaper and smaller than that of the new broad 
spectrum oral antibiotics. ‘This is correct but it is not strictly a valid com 
parison as the parenteral injection of penicillin gives better and more con- 
sistent results than oral administration; with the new antibiotics, the oral 
route is the most effective. 

The above factors must be considered with the more doubtful and con 
troversial aspects of oral penicillin. The most important factor in assessing 
any antibiotic is effectiveness and in this respect the evidence obtained from 
the different investigations with oral preparations of penicillin is equivocal 
‘The main problem is the uncertainty in the amount of absorption, even wit! 
the new products. There is no doubt that with doses of 300,000 units for 
children and of 600,000 units for adults effective levels are often produced 
In some instances, however, this is not the case. Consequently these products 
cannot be considered entirely reliable. Early and adequate treatment is a 
basic principle of penicillin therapy. A bactericidal, rather than a bacterio 
static, level is desirable and therefore, in view of the uncertain effect, ora 
penicillin should not be used for the initial treatment of any serious infectior 

When penicillin is indicated for the treatment of an infection, the initial 
doses should be given parenterally in order to ensure that an effective blood 
level is produced; as soon as the clinical response is satisfactory and, if 
possible, it has shown that the infection is due to a sensitive organism 
further treatment can be continued by the oral route. ‘This should prove 
particularly valuable in the treatment of children as it would ensure that 
treatment would be continued without discomfort for an adequate period 
It must be appreciated, however, that absorption is subject to considerable 
individual variation and in a few cases may even be negligible; the treatment 
should therefore be carefully supervised. 

The convenience of oral penicillin must not be an excuse for its wide 


spread use in the treatment of trivial infections or for vague prophylactic 
measures. Indiscriminate dosage with penicillin by any route is potentially 


dangerous and must be avoided. 
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By F. C. O. VALENTINE, F.R.C.P. 


Reader in Chemotherapy, University of London 


‘THE decisive success of the sulphonamides and penicillin in the treatment 
of certain types of infections was balanced by their failure in others: for 
example, tuberculosis, enteric fever, brucellosis, and the various rickettsial 
and virus diseases. It was therefore to be expected that much skill, effort 
and money would be devoted to the search for new drugs capable of covering 
these gaps and that the American pharmaceutical firms, with their great re- 
sources and advantages during the post-war years, would play a leading part 
in such discoveries. Thus, in the course of a very few years streptomycin, 
chloramphenicol, the tetracycline group (‘aureomycin’ or chlortetracycline, 
‘terramycin’ or oxytetracycline, and tetracycline), polymyxin, bacitracin, 
neomycin, viomycin, erythromycin and carbomycin became available. For 
practical purposes, in Great Britain the list may be shortened to strepto- 
mycin, chloramphenicol, the tetracyclines, erythromycin and polymyxin 
but it is long enough to constitute a surfeit capable of testing the intellectual 
digestive powers of any one medical generation. There can be no doubt that 
these potent therapeutic agents, including penicillin, have been and are 
being given tuo freely and that the enthusiasm of the patient may often be 


at least as much to blame as that of the doctor 


BACTERIAL SPECTRA 
Streptomycin is active against many pathogenic cocci and bacilli and against 
the tubercle bacillus but does not control any of the rickettsia or viruses 
Chlortetracycline, oxytetracycline and chloramphenicol have a still wider 
spectrum, especially among the various streptococci, including also the 
rickettsia and the psittacosis group of viruses. Erythromycin is active against 
the cocci in general, certain bacilli, such as H. influenze, but not against the 
gram-negative bacilli of the gut; it is also said to control the rickettsia. At 
this point it should be made clear that the sensitivity of a bacterial strain is 
usually established by cultural methods in the laboratory and that, although 
such sensitivity usually indicates that the drug will be of value in treatment 
there are exceptions; for example, the typhoid bacillus is sensitive to strepto 


mycin, the tetracyclines and chloramphenicol, but only the latter is effective 


in enteric fever 


VARIATION IN ANTIBIOTIC ACTION AND ITS 
SIGNIFICANCE 
The usual laboratory tests for bacterial sensitivity fail to distinguish between 
bactericidal and bacteriostatic action, since they merely show that growth 
of a sensitive species is inhibited, as it will be in either case. The further 
tests needed to distinguish between the two activities are too time-consuming 
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to be carried out as a routine, nor are they usually necessary. Moreover, it 
is generally accepted that penicillin and streptomycin are bactericidal but 
act wholly or mainly on growing organisms, whereas chiortetracycline, 


oxytetracycline and chloramphenicol are bacteriostatic only, at least in the 


concentrations attained by systemic treatment, and will also therefore have 
their greatest effect when organisms are multiplying rapidly. 

In the majority of cases the different actions are of no practical signifi- 
cance. In lobar pneumonia, for example, the pneumococcus is exposed to 
the full force of the inflammatory reaction which can deal with the remnants 
if the majority of cocci are killed or prevented from growing. When the 
bacteria are localized, as in an abscess, it may be difficult for enough of the 
drug to penetrate and, further, the organisms will be growing more slowly 
aspiration or surgery is usually needed in such cases to permit the local 
application of the drug in high concentration and, perhaps, encourage more 
rapid bacterial growth, as when stale pus is replaced by fresh exudate 

In certain types of infection, however, such as bacterial endocarditis and 
meningitis, the inflammatory response is ineffectual, and sometimes bacteri 
cidal action becomes essential. In other infections, however, such as in 
fluenzal meningitis, treatment with the bacteriostatic chloramphenicol is 
successful. Experiments of my own, now in progress, suggest an explanation 
for this discrepancy by showing that different species of bacteria, exposed to 
a drug in fully bacteriostatic concentration, survive for different periods of 
time. Thus H. influenza, the pneumococcus, and C. diphtheria, so far as 
they have been tested, die out rapidly; staphylococci, Str. viridans and the 
coliforms more slowly, and the enterococcus or Str. fecalis very slowly 
indeed. 

These considerations are of special importance when different drugs ar« 
used in combination. 


This problem has been studied at length by Jawetz and his colleagues (1954 
have observed the rate of killing effected by different pairs of drugs and found that 
the result may vary from a striking synergistic action when two bactericidal agents ar 
combined to an actual antagonism when a bacteriostatic is allowed to interfere w 
the action of a bactericidal drug, like penicillin 

The problem is a complex one and the solution in any particular case often 


} 


unpredictable, and it is humbly suggested that the clinician should be ready 
to consult his bacteriological colleagues in the selection of drugs for combined 
therapy. 
ACQUIRED BACTERIAL RESISTANCE 

Bacteria may acquire resistance to all the newer antibiotics. The process is 
most rapid in the case of Streptomycin, appearing sometimes ov ernight in 
acute infections and after six weeks or longer in tuberculosis. It is to be 
associated with the presence in otherwise sensitive bacterial populations of 
highly resistant mutants which may rapidly replace the sensitive organisms 
when the latter are destroyed by the drug. Since the tubercle bacillus shows 
a similar tendency to become resistant to isoniazid and p-aminosalicylic 
acid, it is now an established rule that these drugs should never be given 
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singly (Medical Research Council Report, 1953a). It is also advisable to 
avoid the use of streptomycin in acute infections, lest resistance mav arise 
in a quiescent tuberculous lesion 

Resistance to the tetracyclines, chloramphenicol and erythromycin de 
velops more slowly and is unlikely to occur in the individual case except 
when treatment is unduly prolonged in spite of its failure to control the 
infection. Bacteria resistant to one tetracycline are very seldom sensitive to 


the others (fig. 1). The staphylococcus is particularly prone to develop re 


resistance of staphylococci to 
I P 2 units per 


4 aureomy¢ 


r results with last three, « 


sistance since cross-intection of this type is common esper ially in hospital 
so that the same strain of cocci may make contact with the drug during the 
treatment of a series of patients 
Thus, Lowbury eft al. (1952) found that after ‘aureom 
some months in the Birmingham Accident Hospital to contr 
the incidence of ‘aureomycin'-resistant staphylococci was stead 
and Haight 53 n Boston, showed that the 
in the general population; some 25 per cent 
entering hospital were already resistant to ‘aure: 
It must be accepted therefore that the widespread 
antibiotics now available will result in the dissemi 
staphylococci 
Che gram-negative bacilli have tended to remain sensitive to the newer 
antibiotics, streptomycin always excepted. Up to the present the typhoid 


bacillus has, almost without exception, remained sensitive to chloram 


phenicol, and the dysentery bacilli to chloramphenicol and the tetracyclines 


although the latter organisms are now often resistant to the sulphonamides 





THE PRACTITIONER 


Since these infections are derived from human cases or carriers, it cannot be 
assumed that this state of affairs will continue indefinitely. At The London 
Hospital, strains of Escherichia coli, isolated from urine, have so far also re- 
mained sensitive to these antibiotics but other gram-negative bacilli, such 
as the paracolon organisms, Proteus vulgaris and Pseudomonas ceruginosa, are 


less predictable. 


THE RISKS ATTENDING THE USE OF ANTIBIOTICS 
Treatment with an antibiotic is always accompanied by risks which may be 
classified as arising from direct toxicity, lesser side-effects, the sensitization 
of the patient, and superinfection. 

Direct toxicity.— Streptomycin and dihydrostreptomycin vend to affect the 
vestibular and auditory nerves respectively. ‘The incidence is related to the 
scale and duration of the dosage used. Since deafness is a more serious 
handicap than vertigo and the latter moreover is often well compensated, 
there has been a tendency to give up the use of dihydrostreptomycin. It 
seems possible, however, that the use of a mixture of the two drugs, ‘am 
bistryn’, in a dose of 1 gramme daily, is unlikely to give rise to serious 
symptoms 

Treatment with chloramphenicol may be followed by aplastic anaemia or 
agranulocytosis (Hodgkinson, 1954). The complication is a rare one and in 
most, but not all, of the British cases followed an unduly lengthy or excessive 
dosage. Prolonged treatment of chronic infections with chloramphenicol is 
never justifiable and the drug should only be given when clearly indicated 

Chlortetracycline and, to a lesser extent, oxytetracycline in excessive 


dosage cause damage to the liver. ‘There is no risk from oral administration, 


except perhaps in serious renal deficiency, but the intravenous dose should 


never exceed 2 grammes daily, or 1 gramme if the drug is also being given 


by mouth. 
Side-effects.—Pain at the site of injection may complicate treatment with 


streptomycin and dihydrostreptomycin, but is rarely severe with the sul 
phate preparations. The tetracycline drugs often cause gastro-intestinal 
irritation, with nausea, vomiting and diarrhea, which may sometimes be 
relieved if a smaller dose is prescribed at shorter intervals or if the drugs are 
given with milk; aluminium hydroxide interferes with absorption. It should 
be realized that if the daily dose of these drugs is increased much above | 
gramme, there is little imprgvement in the blood levels and that much of 
the excess remains in the gut with an added risk of irritation. Chloram 
phenicol may give rise to diarrhaa but less commonly than the tetracyclines 
Erythromycin in large doses may cause vomiting 

Sensitization of the patient.— This risk attends the use of any chemo- 
therapeutic agent but up to the present has been less serious with the newer 
antibiotics than with penicillin. Nevertheless, the patient should always be 
questioned with regard to previous treatment with the drug under con 
sideration and any tendency to react unduly to other drugs or foreign sub- 
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stances. In general, the application to the skin of antibiotics suitable for 
systemic administration should be avoided so far as possible 

Hypersensitivity to streptomycin is not uncommon but can usually be 
controlled with antihistamines. When necessary, desensitization is not 
usually difficult in patients (Crofton, 1953). Nurses or others constantly 
handling strong solutions, however, may become extremely sensitive and 
present a more difficult problem. As a precaution it is important that all 
persons exposed to this risk should wear rubber gloves, washing them before 
removal, and that after a syringe is filled from a rubber-capped bottle, any 
air present should be expressed before the needle is withdrawn 

Superinfection.—The systemic administration of an antibiotic has a pro 
found effect on the normal flora throughout the alimentary tract, especially 
when the broad-spectrum drugs, chloramphenicol and the tetracyclines, are 
given orally and reach the gut in high concentrations. As the sensitive 
organisms are destroyed, other resistant species, normally inhibited, can 
multiply and give rise to infection. Superinfection of this kind has been 
chiefly due to yeasts (Candida albicans) and, increasingly, to resistant 
staphylococci. The former may cause soreness of the mouth and pharynx 
and irritation in the perineal region; the condition is uncommon except 
with the tetracyclines and chloramphenicol but, if treatment is continued 
may extend to the bronchi and lungs with serious results 

Staphylococcal superinfection ts a still more dangerous complication, the 
incidence of which is increasing as resistant strains multiply in hospitals 
Che pyogenic staphylococcus is rarely present in the normal upper respira 
tory tract apart from the anterior nares, but there is little doubt that resistant 
strains may establish themselves if the normal flora of the throat is destroyed 
during antibiotic treatment. Therefore prophylaxis with antibiotics is tend 
ng to become a two-edged weapon in patients whose condition renders 
them especially liable to infection in the respiratory and alimentary tracts 
Pseudomembranous enterocolitis is a rare but often a fatal condition liable to 
develop suddenly after abdominal operations. In the severe case there are 
symptoms of shock and the stools take the form of a copious green or bloody 
discharge which may contain recognizable fragments of mucosa: films show 
pus, sometimes with very large numbers of staphylococci. This type of 
superinfection is undoubtedly seen more often in patients who have been 
given antibiotics, especially oxytetracycline or chlortetracycline, either in 
treatment or in prophylaxis. ‘Treatment must be prompt and vigorous, with 
fluid and plasma replacement to combat shock; the staphylococci, if present, 
will still usually be sensitive to erythromycin, which may have to be given 
intramuscularly if there is much vomiting (Lancet, 1954) 

Che suggestion has been made that superinfection may be related to the 
suppression by antibiotics of the normal formation of vitamins in the gut, 
but in the majority of cases there can hardly have been time for serious de 


pletion to have occurred. The possibility should be remembered, however, 


in dealing with seriously debilitated patients 
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GENERAL PRINCIPLES 

From this discussion of the subject it should be clear that as a new anti- 
biotic comes into widespread use the dangers attached to its administration 
will grow greater rather than less. Bacterial resistance will tend to increase 
and with it the threat of superinfection. Hypersensitive patients will also be 
more common, in whom the effects of treatment may be more serious than 
the original disease. It is therefore becoming more and more necessary for 
the doctor, when faced with a case of infection, to ask himself whether anti- 
biotic treatment is really needed and, if necessary, to explain his hesitation 
to the patient; for the latter will not be aware of the risks or understand that 
chemotherapy can interfere with the development of immunity upon which 
ultimate cure may depend. 

It is obviously desirable to control antibiotic treatment in each case by the 
isolation and testing of the pathogens present, but this can hardly be done 
in general practice where the species of bacterium is usually inferred from 
the clinical findings. The more serious the infection, however, the more 
important is it that suitable specimens be obtained before treatment begins 
Whenever the response to treatment is poor, the clinical and bacteriological 
diagnosis should be reviewed afresh. 


INDICATIONS FOR THE USE OF THE NEWER ANTIBIOTICS 
Generalized staphylococcal infection is a condition demanding antibiotic 
treatment, and the drug of choice ts penicillin in heavy dosage if the organ 
isms are sensitive. It is therefore essential that the sensitivity should be 
established at the earliest possible moment. If there is resistance to peni- 
cillin and the sensitivity to the other drugs be known, chlortetracycline or 
oxytetracycline may be given: intravenously at first, if necessary, since a 
higher blood level is to be expected; the dose by this route should not ex- 
ceed 0.5 g. twice or thrice daily. Alternatively, erythromycin or chloram- 


phenicol can be used, in accordancé with the sensitivity of the cocci. A 
bacteriologist’s advice should be obtained before drugs are given in com 
bination. It must be stressed, however, that no antibiotic treatment is likely 
to succeed if surgical treatment of abscesses or other lesions maintaining the 


invasion of the blood stream is omitted. 

The treatr-ent of superficial staphylococcal infection presents a different 
problem. There is no doubt that ointments containing chlortetracycline or 
oxytetracycline can give good results in the treatment of sycosis barbe and 
folliculitis. On the other hand, it is certain that the widespread use of the 
drugs in this way will be followed by the emergence and dissemination of 
resistant strains. Drugs which are unsuitable for systemic administration 
should therefore be preferred for local treatment wherever they can achieve 
their purpose. 

In the treatment of brucellosis chlortetracycline has been favoured in the 
United States (Herrell, 1952), and it is claimed that with streptomycin in 
combination the relapse rate is reduced. ‘The organisms of bacillary dysentery 





ALTERNATIVE ANTIBIOTICS 


are now often resistant to sulphonamide but good results have been reported 
by Garfinkel et al. (1953) using oxytetracycline, chlortetracycline or chlor- 
amphenicol. These drugs are also effective in infections due to rickettsiz 
and viruses of the psittacosis group, such as psittacosis and lymphogranuloma 


venereum 
Enteric fever remains the only absolute indication for treatment with 





oading dose 
f advisable 





Table of dosage of six antibiotics, wit pproximat ndings 


chloramphenicol. A daily dose of 50 to 60 mg. per kg. may be given until 
the fever responds, when half this amount should be continued for ten to 
fourteen days, to reduce the risk of relapse. Strict nursing precautions 
against perforation and hemorrhage must continue when the patient is 
afebrile. In severely ill patients the toxemia may at first be increased with 
serious results, and Smadel ef a/. (1951) have given cortisone in addition. 
Chloramphenicol is ineffective in the treatment of faecal carriers. 

Polymyxin B or E is indicated chiefly in the treatment of infection due to 
Ps. ceruginosa. ‘The intramuscular daily dose should not exceed 2.2 mg 
(22,000 units) per kg. in patients with normal renal function; this should 
suffice to control systemic or urinary infection. The drug has been used 
locally in the treatment of burns (Jackson et al., 1951) and intrathecally in 
meningitis (Swift and Bushby, 1951). The latter authors have also discussed 
the toxic effects of systemic treatment (Swift and Bushby, 1953); damage to 
the kidney is much less than with earlier preparations, but pain at the site 
of injection and the appearance of temporary paresthesia may be en- 
countered. A guide to dosage will be found in table 1 


CONDITIONS PERMITTING A CHOICE OF DRUGS 
Pulmonary infection The majority of cases diagnosed as pneumonia will 
be suffering from pneumococcal infection but sometimes other organisms 


may be present, including staphylococci, possibly resistant to penicillin, 
Streptococcus pyogenes, Friedlander’s bacillus, H. influenza and others, as 
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in the non-bacterial or ‘atypical’ pneumonias. It might therefore seem that 
for routine treatment one of the broad-spectrum drugs, chlortetracycline or 
oxytetracycline, should be chosen. The Medical Research Council investi- 
gation (1951), however, showed that patients treated with chlortetracycline 
or chloramphenicol fared no better than those on penicillin and 
were more likely to suffer from toxic reactions. In very severe cases and 
in those complicating virus infections, such as influenza and measles, 
when the bacteriology is variable, the laboratory examination of sputum 
taken before treatment is most desirable. 

Prophylactic immunization against pertussis is likely to prove more effec- 
tive than its cure by chemotherapy. In the Medical Research Council trial 
(1953b), chlortetracycline and chloramphenicol were found to reduce the 
severity of the disease rather than cure it, and this only if treatment began 
in the first week. There appears to be nothing to choose between the different 
tetracyclines for this purpose but it should be realized that they are of only 
limited value, even in the early case. 

In bronchiectasis and chronic bronchitis the infection is secondary to 
changes in the bronchi and lungs and recurs after treatment, however 
successful, ‘The broad-spectrum antibiotics are probably more useful in the 


treatment of acute exacerbations since their prolonged use may lead to 
superinfection. In zhese cases the risk of aplastic anemia, associated with 
chloramphenicol, is at its greatest, since prolonged or repeated treatment is 


needed. 

In upper respiratory infections Str. pyogenes plays such an important part 
that penicillin remains the drug of choice when treatment is needed, as in 
otitis media. These streptococci are extremely sensitive to the action of 
penicillin and have shown no sign of becoming resistant. 

Endocarditis._—_Bacterial endocarditis is usually due to infection with St 
viridans, but other species may be found on occasion. ‘The organism isolated 
should be thoroughly studied for sensitivity to the various drugs and the 
treatment determined after consultation with the bacteriologist concerned 
In general the bacteriostatic drugs have proved less successful in the 
treatment of this condition than penicillin. 

Acute meningitis.—The varying sensitivity of the different organisms 
which may give rise to this most dangerous condition makes it essential 
that, before treatment is given, specimens should be obtained for culture of 
the cerebrospinal fluid, of the discharge from any focus from which in- 
fection may have spread, and, usually, of the blood. Meningococcal cases 
are best treated with a sulphonamide and pneumococcal with penicillin; in 
the latter the addition of one of the tetracyclines is absolutely contra- 
indicated. Influenzal meningitis, due to H. influenza or Pfeiffer’s bacillus, 
may be treated with streptomycin intramuscularly, 45 mg. per kg., and 
intrathecally, 50 to 100 mg. daily, coupled with a sulphonamide in full 
dosage to control the emergence of resistance to streptomycin. As an 
alternative, chloramphenicol, 75 to 100 mg. per kg., may be given as the 
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palmitate by mouth; this heavy dosage should ensure an adequate con- 
centration of the drug throughout the subarachnoid space, without subject- 
ing the patient to the risks and disturbance of repeated lumbar puncture 
The absorption of a sufficient dose, however, is essential and when there is 
much vomiting, treatment with parenteral streptomycin is advisable. The 
two forms of treatment should not be combined, because chloramphenicol 
may interfere with the action of streptomycin, nor should the tetracyclines 
be preferred in this case to chloramphenicol, since their entry into the 
cerebrospinal fluid is less certain. In other forms of meningitis treatment 
must conform to the sensitivity of the bacteria; the intrathecal injection of 
bacitracin (5000 to 10,000 units) and of polymyxin, up to 4 mg., should not 
be forgotten in dealing with infection with resistant staphylococci and Ps 
aeruginosa respectively 

l rinary infections For the immediate treatment of urinary infections it 
seems reasonable to suggest, not only on grounds of expense, that the effect 
of sulphonamide and alkali should be observed before using any of the 
antibiotics. During this period the urine should, if possible, be cultured and 
the sensitivity of the bacteria be established. Penicillin in adequate dosage 
reaches the urine in high enough concentration to control infection with 
moderately resistant organisms, such as Str. fecalis and certain strains of 
Proteus. Streptomycin is very much more active in an alkaline than an acid 
medium and the urine should therefore be made moderately alkaline before 
treatment starts; even so, resistance to the drug may develop very rapidly, 
sometimes overnight. The tetracyclines, chliortetracycline and oxytetra- 
cycline, reach the urine in fairly high concentration and are more active in 
an acid than an alkaline medium. With polymyxins B and E the level in 
the urine is high enough to control infection with Ps. @ruginosa, but the 
patient should be watched for toxic reactions 

Urinary infection is so often related to the presence of an anatomical 
abnormality or some other cause of obstruction that an investigation of the 
urinary tract is called for when the acute stage has passed. Unless the under 
lying condition can be corrected, recurrent attacks are to be expected, often 
associated with a different bacterial species. (For a recent study of the 
treatment of urinary infections see Garrod et al., 1954.) 

Infection of the alimentary tract and peritoneum.—Infantile gastroenteritis 
is a condition of variable etiology, sometimes associated with upper respira- 
tory infection, sometimes with the presence in the alimentary tract of 
organisms of the Salmonella or Shigella groups or of specific E. coli sub 


types, and sometimes with no recognizable pathogen. As might be expected, 


the effects of chemotherapy vary in different reports; in that of the Medical 
Research Council investigation (1953c) sulphadiazine appeared to be at 
least as effective as chloramphenicol and more so than chlortetracycline 
For the present, at least, the treatment of this condition is mainly concerned 
with fluid and electrolyte replacement, and chemotherapy is best directed 
towards the suppression of recognizable pathogens 
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It is difficult to assess the value of chemotherapy in peritonitis, since the 
general management of these cases has improved so much. In general it 
may be stated that penicillin and streptomycin given intramuscularly are of 
value but that the intravenous administration of chlortetracycline or 
oxytetracycline, 1 to 2 g. daily, is preferred by those who have used it 

Venereal disease.—There is sufficient evidence to show that gonorrhaa 
can be controlled by streptomycin, chloramphenicol, the tetracyclines and 
erythromycin, and that the same drugs, with the exceptions of streptomycin 
and erythromycin, are effective in syphilis; but the long-term results in the 
latter condition are not yet established. ‘These are two diseases, however, in 
which there are good reasons to prefer parenteral to oral treatment and it is 
therefore probable that penicillin will remain the drug of choice, except in 
the treatment of sensitized patients or when the presence of both infections 
is suspected ; in the latter case one injection of 1 g. of streptomycin will cure 
most cases of acute gonorrheea without masking syphilis. 

Chancroid has been found to respond better to streptomycin, chloram- 
phenicol or one of the tetracyclines than to sulphonamide. ‘Treatment with 
any of these drugs usually lasts from five to seven days. Lymphogranuloma 
venereum responds best to one of the tetracyclines but treatment may last 
for several weeks. Suppuration in the inguinal glands requires aspiration. 
Granuloma inguinale may be treated with streptomycin, the tetracyclines or 
chloramphenicol, but relapse is said to be common. 

The eticlogy of ‘non-specific’ urethritis remains obscure and, whatever 
the treatment, relapse is common. Streptomycin and sulphonamides in 
combination are stated to be more effective than either drug alone but 
better results are now claimed for oxytetracycline. 

Virus infections.—Infections with viruses other than those of the psitta- 
cosis group and the rickettsie are not controlled by any of the antibiotics 
now available, but the latter may be of value in combating secondary 
bacterial invasion. 
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PENICILLIN OR SULPHONAMIDE ? 
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Physician, Royal Northern Infirmary and Raigmore Hospital, Inverness; 
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For centuries man has been combating ‘Thersites’s ‘rotten diseases of the 
south, the guts griping, catarrhs, loads o’ gravel i’ the back, lethargies, cold 
palsies, raw eyes, dirt-rotten livers, wheezing lungs, bladders full of im- 
posthume, sciaticas, limekilns i’ the palms, incurable bone-ache, and the 
rivelled fee-simple of the tetter’: and not, it may be added, with conspicuous 
success. Happily, however, the situation is changing; and therapeutic tools 
of increasing value and power are becoming available. The introduction of 
the sulphonamides and their successors appeared to herald the conquest of 
infection. Whilst this promise has not been entirely fulfilled, study of the 
mode of action of the sulphonamides and antibiotics has been followed by 
rapid development in the therapy of diverse conditions and has considerably 
increased the scope of chemotherapy. 

Infection, both with its immediate and delayed results, haunts every 
branch of medicine and surgery but it should not be forgotten that many 
infections have a high rate of spontaneous recovery and that the weapons 
now in our hands may do harm unless properly handled. New antibiotics are 
appearing so rapidly that it is difficult to gain a proper perspective, and it 
has been suggested that at the rate things are going bacteriologists and 
chemotherapists may soon supplant sociologists as prime supporters of the 
‘back to the soil’ movement: In these circumstances, it is worth considering 
the lessons learned in the past twenty years 

rHE BASIC MATERIAI 

The sulphonamides.—\t was early recognized that sulphanilamide was active 
against streptococcal infections; and from this parent substance many sul- 
phonamides have been obtained, most commonly as amides of sulphanilic 
acid (sulphathiazole, sulphadiazine, sulphadimidine). These compounds are 
active without breakdown and they exert an action on organisms beyond the 
range of sulphanilamide. Their effect is principally bacteriostatic and is 
dependent upon an effective concentration of the drug. They are well 
absorbed from the alimentary tract, and their maximum blood concentration 
is reached in three to four hours, the concentration in the tissues and body 
fluids being only slightly less. They are effective against streptococcal, 
pneumococcal, meningococcal, gonococcal, staphylococcal, dysenteric and 
coliform infections. In view of the extensive use of the drugs, toxic reactions 
are remarkably few, but when they occur may be profound and serious; 
such reactions include agranulocytosis and anuria. Mixtures of different 
sulphonamides may be used to minimize these risks. 

On account of their bacteriostatic action within the bowel certain com- 
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pounds (e.g. succinylsulphathiazole, phthalylsulphathiazole) which are only 
slightly absorbed have achieved some popularity in the treatment of ulcera- 
tive colitis, bacillary dysentery and in cases in which bowel surgery is being 
undertaken. 

Inadequate dosage may lead to the development of drug resistance in the 
organisms, and because of this and the risk of sensitization of the individual 
the use of sulphonamide in prophylaxis is not entirely satisfactory 

Penicillin.—Penicillin is an antibiotic derived from a mould, and its action, 
in contradistinction to the sulphonamides, is bactericidal. The penicillin 
originally used was a mixture of substances of varying degrees of activity, 
and the present commercial preparation is largely penicillin G (benzyl- 
penicillin), which was found to yield the best results in clinical practice. It 
is given parenterally as absorption is otherwise uncertain, except in young 
children, and the oral preparation is incidentally expensive. It attains its 
peak concentration within three to four hours; unfortunately, however, it is 


rapidly excreted by the kidney though the consequent difficulty of main 


taining a high blood concentration does not seem to have an adverse effect 
on its efficiency. It penetrates most tissues rapidly, but the serous membranes 
offer a barrier to its passage. With certain exceptions it is active against the 
same organisms as the sulphonamides and, in addition, is of value in syphilis, 
diphtheria, tetanus, anthrax and actinomycosis. It is only of slight value ir 
mixed infections where the predominating organism is gram-negative, and 
it is not effective in virus infections or fungus diseases. Gram-negative 
bacilli are resistant 

It is the only chemotherapeutic agent of any kind which is practically 
non-toxic. Reactions may occur, but only in previously sensitized individuals 
and take the form of anaphylactic reactions. Although less often encountered 
than with the sulphonamides, drug resistance may develop in the organisms 
if dosage is inadequate; and super-infection may occur as, for instance, in 
the colonization of a healing pneumococcal pneumonia by H. influenza, o1 
in the development of the dangerous staphylococcal enteritis 

It has the added advantage of being effective locally in the presence of 
pus or necrotic tissue and hence is of great value in such conditions as 
empyema and osteomyelitis Prolonged treatment may be required in sucl 
cases, and also in subacute bacterial endocarditis. When possible th 
sensitivity of the infecting organism should be ascertained. and reassessed 
during treatment 

MODE OF ACTION 

As already indicated, the consideration of how these Ggrugs act 1s DV no 
means of academic interest only, since it has opened up interesting and 
important avenues in clinical medicine and research 

The bacteriostatic action of sulphanilamide is effected by interference 
with the enzyme systems necessary for bacterial multiplication and survival 
Structurally the metabolite, para-aminobenzoic acid, is closely related to 
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sulphanilamide (fig. 1), and it was originally suggested that sulphanilamide 


displaced it by a process of biological competition, thereby interfering with 
the normal cellular processes and causing bacteriostasis. 


NH NH 


SO.NH COOH 


Sulphanilamide } 1-armmobenzox 


nula of sulphanilamide f mmunobenzesc acid 

The nature of the mechanism was further elucidated in 1946, following 
the synthesis of folic acid. It became apparent that folic acid was the 
essential metabolite and that the sulphanilamide acted by preventing bac- 
terial synthesis of folic acid through interfering with the incorporation of 
para-aminobenzoic acid in its molecule. In other words, sulphanilamide 
sensitive organisms are those which require to form their own folic acid 
from para-aminobenzoic acid. 

The action of penicillin is similarly associated with interference with the 
enzymes responsible for the synthesis of protein and nucleic acid com- 
ponents in the bacterial cell when bacteria are multiplying or about to 
multiply 

The discovery of biological competition or antagonism in structurally 
related compounds has had far-reaching consequences, and will be of par 
ticular interest in defining the functions of metabolites and elucidating 
phases of intermediate metabolism. Various avitaminoses have been experi 
mentally produc ed by the use of vitamin analogues. The mode of action of 
various drugs can be explained in terms of biological competition; for in- 
stance, vitamin K and dicoumarol, the antihistamines, and the folic-acid 
antagonists such as aminopterin. Since these agents that interfere with 
bacterial nutrition appear to have effects on the cellular metabolism of the 
body, the narrow view that chemotherapy is the treatment of infection no 
longer obtains, and the realization that the bacterial cell and the animal body 
may have metabolic similarities has considerable practical value. ‘Ihe 
recognition that Lactobacillus lactis requires vitamin B,, and that Lacto 
bacillus casei requires folic acid for normal development was immediately 
and successfully applied to human therapy. At the same time these findings 
emphasize a clinical point, namely, that the body itself has an important part 
to play. The mobilization of the body defences—the production of specific 
antibodies, phagocytosis—is as necessary as it was before the sulphonamide 
and antibiotic era. The indefinable factor of personal resistance still plays an 
important part in recovery from illness 
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CLINICAL ASPECTS 

Indiscriminate therapy should be avoided and the clinician must consider 
carefully whether a chemotherapeutic agent is necessary at all. Many in- 
fections do not require more potent drugs than aspirin; many recover 
spontaneously. A rise in temperature is no indication for starting antibiotic 
therapy. When it is possible, the organism concerned should be identified 
and tested for sensitivity; yet it must be recognized that this is a doctrine of 
perfection, and it would obviously be unjustifiable to withhold treatment 
when the diagnosis is clinically unequivocal, as for instance in pneumonia. 
Yet a nice sense of proportion in establishing a diagnosis must be adopted if 
the patient’s (and doctor’s) well-being is to be safeguarded; there is a 
middle course between the two extremes of over-confidence and excessive 
doubt. When pus has formed, surgical treatment may be required in addition 
to the use of drugs. 

When the decision is reached, it is the physician's duty to consider which 
drug to use and in what dosage. Toxicity and convenience in administration 
should not be overlooked. Although a considerable number of antibiotics 
is available, the sulphonamides and penicillin are still popular——and justly 


SO. 





Pemcillin Syphilis, anthrax, diphtheria, tetanus, gas gan 
gTrene, actinomycosis 

Sulphonamide: Coli-dysentery group, influenza, Friedlander 
bacillus, brucellosis 

Either drug Streptococcus, staphylococcus, pneumococcus 
meningococcus, gonococcus 


Both drugs Purulent meningtitis, mixed infections 








Tassie 1.—Brief list of conditions and organisms responsive t 
phonamide or penicillin 


The sulphonamides.—_The sulphonamides are effective in a wide range of 
systemic infections, and are of particular value in urinary-tract infections, 
purulent meningitis, meningococcal infections and dysentery. In view of the 
high concentration reached in the urine, they are effective against F. coli 
infections; and in acute meningitis, particularly if due to the meningococcus, 
they are the treatment of choice because of their rapid penetration of the 
blood-brain barrier. ‘They are also of value in the bacillary dysenteries, and 
it is likely that the compounds which are rapidly absorbed and blood-borne 
are as effective as the slowly absorbed group which maintain a high con- 
centration within the lumen of the bowel. The general indications for their 
use have already been mentioned, and they act satisfactorily in such con- 
ditions as pneumonia and erysipelas. Their action, however, is inhibited by 
the presence of pus or necrotic tissue and they are therefore of no value for 
local instillation into suppurating areas. The risks are slight provided the 
usual simple safeguards are adopted, and they have the advantage of being 
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given orally. For general purposes sulphadimidine is of high potency and 
low toxicity, and the cost of a course of treatment is approximately one-half 
of that of a similar course of penicillin. 

As might be expected, the enzyme-inhibiting action of these drugs has 
extended their sphere of usefulness. ‘The heterocyclic sulphonamides are 
inhibitors of carbonic anhydrase, and a new compound, 2-acetylamino- 
1 :3:4-thiadiazole-5-sulphonamide (‘diamox’), is proving a valuable diuretic 
in congestive heart failure. Carbonic anhydrase is widely distributed in the 
body tissues, where it catalyses the H,O+-CO,2*H,CO, reaction. By its 
action in the renal tubules and the subsequent ionization of the carbonic 
acid, it plays a major part in acidifying the urine. Inhibition of the enzyme 
by this drug leads to a diminution in ammonia formation by the kidney 
along with increased excretion of water, sodium, bicarbonate and, to a lesser 
extent, potassium. The compound 1s non-toxic 

Penicillin.—It has been generally accepted that the effectiveness of peni- 
cillin is superior to that of the sulphonamides in combating gram-positive 
organisms and that a wider range is covered. Penicillin, however, is not 
effective against the gram-negative bacilli, and its failure to pass the serous 
membranes is a disadvantage. It is of particular value if treatment is started 
late, if there is severe toxamia, and if there is pus or necrotic tissue locally; 
furthermore, it is non-toxic. It has a useful secondary effect in banishing 
invaders in such conditions as gas gangrene, tetanus and diphtheria once the 
toxzmia has been neutralized by the appropriate antitoxin. The dosage and 
duration of treatment must be adequate and the method of administration 
should be that best fitted to bring the drug into contact with the organisms 
concerned ; for instance, it can be usefully employed as an aerosol in suppura- 
tive diseases of the lungs and bronchi when high local concentrations are 
desired, and in tnese cases about twenty-five per cent. is absorbed into the 
blood stream. 

One unexpected beneficial result of antibiotic therapy which has been 
noted and utilized particularly in veterinary work is a growth-promoting 
effect. This may be brought about by the suppression of infection by un- 
recognized pathogenic organisms, or possibly by alteration of the intestinal 
flora with consequent synthesis of a growth factor. 

Synergism. In 1950 the observation was made that the bactericidal action 
of penicillin was slowed by chloramphenicol, whilst streptomycin, even in 
amounts too small to be of use alone, accelerated it. It was later found that 
the action of penicillin was also inhibited by chlortetracycline and oxytetra- 
cycline. ‘he primarily bactericidal antibiotics (penicillin, streptomycin, 
bacitracin, neomycin) appear to exhibit this synergism whilst the primarily 
bacteriostatic (chlortetracycline, chloramphenicol, oxytetracycline) do not. 

Opinions differ as to the degree of synergism between the sulphonamides 
and penicillin, but it appears to exist and some workers have even gone so 
far as to suggest that a combination of the two may be more effective in 
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clinical use than the newer antibiotics. Suitable preparations are available 
commercially. Combined therapy is especially indicated in meningococcal 
and other purulent meningitis, and also when there is a mixed infection of 
gram-positive and gram-negative organisms. 


PENICILLIN OR SULPHONAMIDES? 
Should penicillin or a sulphonamide be used? ‘The question is rather similar 
to asking whether one prefers an electric or a gas fire. Both drugs have a wide 
range of application and these ranges overlap to a considerable extent. ‘The 
recovery of a patient is largely dependent upon his own capacity to deal with 
bacteria and their pathological effects, and the drugs should be regarded as 
accessories in this adjustment. 

The sulphonamides are stable, and effective orally. ‘Their use, however, 
may be attended with risk in sensitized patients, old people, or in the pre- 
sence of chronic cardiovascular or renal disease. Penicillin is free from risk 
save in sensitized patients, but has the disadvantages that it 1s less stable, 
is rapidly excreted, is best given parenterally, does not penetrate into the 
nervous system, and may be inactivated in mixed infections. It is more 
potent and produces its full effect in about six hours as opposed to twenty- 
four hours with sulphonamide. When a purulent effusion is already present, 
sulphonamides are useless whereas penicillin locally and systemically may be 
of the utmost value. 

Apart from the specific indications for using one or other drug (table 1), 
it might be considered that.the sulphonamides are of value in the presence 
of sensitive organisms, when the infection is of moderate severity, and when 
the condition and comfort of the patient are such that their use is advisable 
penicillin is indicated if the infection is severe and if suppuration, tissue 


necrosis or bacterizmia is present. 


rHE FUTUR! 
The position of the sulphonamides and penicillin is relatively secure as their 
introduction to medicine was gradual and opportunities for their study and 
careful assessment have been seized and fully utilized. We can but hope 
that the newer antibiotics will be as carefully assessed: many are becoming 
available- and the literature is already voluminous and of mixed quality. A 
critical attitude must be adopted if we are to avoid being placed in the 
position of the experimental biologist who put a grasshopper on a table and 
then said ‘Jump!’. The grasshopper jumped, and the biologist carefully 
measured the length of the jump. This experiment was repeated several 
times; the legs of the grasshopper were then cut off and the command 
repeated. When the grasshopper did not move after being shouted at several 
times, the biologist went to his research table and thoughtfully entered in his 
notebook the remark: ‘When grasshoppers have their legs cut off, they lose 


the power of hearing’. 





THE TOXICITY OF PENICILLIN 
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PENICILLIN is a remarkably safe antibiotic. The majority of side-effects that 
do occur are due to allergic reactions. These are discussed elsewhere in this 
issue. In addition, undesirable results may follow the overgrowth of fungi 
and penicillin-resistant organisms as a result of the elimination of sensitive 
strains. In syphilitic patients a Herxheimer reaction may occur some hours 
or days after the initiation of therapy. This article is concerned only with 


reactions which may be due to the direct toxic action of the drug 


THE TOXICITY OF PENICILLIN TO ANIMALS AND MAN 
When animal experiments were first carried out to establish the toxic effects 
of penicillin, it became apparent that its action upon the guinea-pig was very 
different from that seen with other species 


\ daily dose of 7000 units per kilogram body weight administered parenterally 
to guinea-pigs proved fatal in the majority of cases within a few days. This is a 
surprising observation when one considers that the equivalent daily dose for a 
70-kilogram man would be less than half a million units. The animals rapidly de 
velop symptoms of anorexia, loss of weight, rough fur and hypothermia, and at 
necropsy necrotic and haemorrhagic lesions are found in many organs, notably the 


liver, kidneys, adrenals and heart muscle. It has been estimated that penicillin is 


between 100 and 1000 times as toxic to guinea-pigs as to mice and rabbits and so far 
no satisfactory explanation for this discrepancy has been put forward 

Fortunately, the toxicity to man is comparable to that of the mouse rather 
than the guinea-pig and very large amounts may be given with safety. Many 
patients suffering from bacterial endocarditis due to relatively resistant 
organisms have received upwards of 20 million units daily for long periods 
without ill-effect, and Whipple (1951) reports a cure in a patient who re- 
ceived an average daily dose of 86 million units for several weeks. Further- 
more, with the aid of caronamide, which interferes with penicillin excretion, 
blood concentrations of the order of 300 units per ml. have been successfully 
attained for periods of several hours (Janowitz et a/., 1948). Such levels are 


at least thirty times as high as those required therapeutically even when 


dealing with only partially sensitive organisms. That astronomical blood 
levels may cause sudden death, presumably as a result of direct toxicity, is 
shown by the work of Bateman et al. (1952). These workers were endeavour 
ing to ascertain the effect of massive doses of antibiotics upon neoplastic 
tissue: 12 million units of penicillin were given four-hourly by intravenous 
injection. Sudden death occurred in three of their patients (all of whom had 
advanced malignant disease) following the third or fourth injection. As death 


thus occurred in all cases within twelve hours of the initial dose, it seems 
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unlikely that anaphylaxis was responsible. ‘he blood level at the time of 
death was not determined but they estimate that it must have been of the 
order of several thousand units per millilitre. 

‘The sodium salt of penicillin appears to be the least, and the potassium 
salt the most, toxic of the preparations in common use. The gap between 
therapeutic and dangerous doses is, however, so wide in each case that these 
small differences are of no practical importance. Benzylpenicillin (penicillin 
G) is equally non-toxic. The procaine salt is discussed later 

There is no evidence to suggest that penicillin is contraindicated in the 
presence of renal or hepatic disease. It has no ill-effects upon the bone 


marrow. 


POSSIBLE TOXIC REACTIONS FROM SYSTEMI( 
ADMINISTRATION 
Major reactions._Collapse, convulsions and occasionally sudden death have 
been described following the intramuscular administration of as little as 
300,000 units of penicillin, but only with the procaine derivative. ‘They are 
almost certainly not due to a direct toxic effect (see p. 47) 

Minor reactions.—-Various relatively minor sequela have been observed 
after parenteral therapy and have been ascribed to penicillin toxicity. ‘These 
include pain at the site of injection, pyrexia, flushing, muscle cramps and 
psychotic episodes. There is good evidence to show that these reactions 
were, in fact, due to impurities in the older preparations and they have 
steadily diminished in frequency with the advent of pure crystalline pro- 


ducts. 


rOXIC REACTIONS FROM LOCAL ADMINISTRATIO? 
High concentrations of crystalline penicillin will cause considerable damage 
if brought into direct contact with the tissues of the nervous system or the 


eye and it may be argued that these procedures constitute the only examples 


of true toxicity encountered in normal penicillin therapy 

The nervous system.—Damage to nervous tissue following the intrathecal 
injection of penicillin provides an unquestionable example of a true toxic 
effect. With the older impure preparations various sequela have been des- 
cribed following the intrathecal injection of as small a dose as 20,000 units 
diluted with 20 ml. of fluid (Cairns ef a/., 1944). Reactions consisted of 
headache, vomiting, meningism, convulsions and cyanosis and were 
especially liable to occur if the injection was given by the cisternal or intra- 
ventricular route. Somewhat larger doses given by lumbar puncture pro- 
duced damage to the cauda equina in several patients (Smith et a/., 1946) 
Using modern preparations of crystalline penicillin these complications ar« 
much less frequent but they do occur and have been reported by Cairns 
(1947) after the intrathecal injection of 100,000 units. It is therefore im- 
portant that the intrathecal dosage should never exceed 50,000 units. In 
most instances, 30,000 units is perfectly satisfactory. If the injection is made 
into the cisterna magna or ventricles not more than half the above amounts 
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should be employed. It is essential to dilute the penicillin by withdrawing 
cerebrospinal fluid into the syringe before it is injected 
Injections of small quantities of penicillin int8 the human brain have been 


shown to cause convulsions (Johnson et a/., 1946). Nevertheless, during the 
1939-45 War, penicillin was introduced into cerebral abscess cavities in a large 
number of patients without ill-effects and this may be regarded as a safe 
procedure provided the dose is limited to 20,000 units at any one time 

The eve.— The instillation of penicillin eye-drops or ointments into the 
conjunctival sac is often followed by an inflammatory reaction: this is 
usually due to some impurity in the preparation employed. Solutions of pure 
crystalline penicillin are well tolerated and Sorsby (1947) was able to instil 
solutions containing 10,000 units per ml. into the conjunctival sacs of new- 
born infants with ophthalmia at one-minute intervals without ill-effect 

In the treatment of severe ocular infections, solutions of penicillin have 
been injected into both the anterior and posterior chambers. Even if pure 
crystalline penicillin is used, doses of 1000 units or less may be followed by 
severe inflammatory reactions leading to the production of permanent 
opacities and retinal damage. In severe infections which are not responding 
to systemic therapy, however, it may be justifiable to accept this risk as the 
lesser of two evils 

Oral administration.._Apart from eccasional diarrhoea the oral route is 
seldom attended by any untoward effects, save in those cases exhibiting 
sensitivity to the drug. Various complications may, however, follow the use 
of penicillin lozenges or trochettes which are kept in the mouth until they 
dissolve. These are described by Cross (1949), the more important being 
glossitis and the production of a black tongue due to the deposition of 
pigment in the filiform papilla. In many such cases there is an overgrowth of 
Vomiia albicans and the changes are probably due to the effect of penicillin 
in causing local alterations in the buccal flora rather than to a direct toxic 


etfect 


SPECIAL HAZARDS OF PROCAINE PENICILLIN 
{Attention was focused upon the possible hazards of procaine penicillin 
therapy by Batchelor et a/. (1951). These authors described seven instances 
of curious reactions following immediately upon the injection of from 
600,000 to one million units of an aqueous solution of procaine penicillin in 
patients who were being treated for syphilis. Symptoms included fear of 
impending death and emotional instability; two patients complained of a 
metallic taste in the mouth. Apart from slight cyanosis in the more severe 
cases, evidence of cardiovascular distress was conspicuous by its absence 
All their patients recovered rapidly. Since this report, similar episodes 
sometimes accompanied by cardiovascular collapse, have been described and 
fatalities have been recorded by Bell (1954) and Bell, Rannie and Wynne 
(1954). At first it was thought that an anaphylactic reaction was responsible 
but as several patients subsequently received further injections without ill- 
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effect, this view is untenable, at any rate for many of the cases. Neither is 


there any evidence that free — was present in the solution. 


The most satisfactory explanation has been put forward by Bell and his 
colleagues. They consider that the injections were accidentally given into a 
vein and were followed by multiple small pulmonary emboli. ‘They support 
this contention by experiments on cats, showing histological evidence of 
multiple pulmonary infarcts at necropsy. ‘This theory gains further support 
from the observation that two of Batchelor’s patients noted a metallic taste 
immediately following the injection, making it almost certain that some of 
the drug had entered a vein. 

If this theory is accepted, it is obviously of great importance that every 
precaution should be taken to avoid the accidental injection of procaine 
penicillin into a vein and a correct technique for intramuscular injection 
becomes a matter of great importance. Bell and his colleagues consider that 
the same needle should not be used for withdrawing the penicillin from the 
container as for giving the injection. ‘They recommend that an intramuscular 
needle should be introduced into the injection site and left im situ for twenty 
seconds to ensure that no blood appears, before the syringe is attached and 
the injection given 

Strictly speaking, these reactions following injections of procaine peni 
cillin are not due to the toxicity of the drug. From a practical viewpoing, 
however, they constitute very occasional hazards, which appear to be 


peculiar to this preparation 


CONCLUSION 

In conclusion, it must be emphasized that pure crystalline penicillin is for 
practical purposes non-toxic save when administered by special routes which 
bring high concentrations into direct contact with nervous or ocular tissues 

When complications do occur, they are usually due to allergy, alteration in 
the bacterial flora or are the result of a Herxheimer reaction. The very rare 
disaster that has been described following the injection of relatively small 
quantities of procaine penicillin appears likely to be due to the accidental 
entry of this substance into a vein, with resulting small pulmonary embolli. 
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PENICILLIN SENSITIVITY 
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Ir is fortunate that such a widely used and necessary chemotherapeutic 
agent as penicillin should have so few side-effects; in view of the amount 
administered at the present time it must be regarded as a safe drug 

Many of the reactions seen in the past were not due to the active agent 
itself but were caused by sensitivities to moulds or their products which 
were either already present or acquired during the course of treatment 
This might have been anticipated since mould sensitivity is fairly common 
among allergic patients and is an important element in house-dust sensi- 
tivities as well as in the autumn rhinitis group. There can also be a spread 
of sensitivity from ringworm infections to Penicillium notatum. ‘The process 
here is the same as in the serum reaction seen in patients who are horse 
sensitive. The marketing of pure penicillin for injection has considerably 
reduced the occurrence of cross reactions but we are still left with the true 
penicillin reactions 

rYPES OF REACTION 

These fall into two main groups: (i) contact dermatitis or local tissue re- 
actions; (ii) general allergic reactions following injection or inhalation 
Although contact dermatitis is not so frequent as with streptomycin, it is 
sometimes seen as the primary sensitivity in nurses and in factory workers 
handling the drug. Most of these persons develop a general sensitivity as 
well as a local one and so will have penicillin reactions if given it in treat- 
ment. Reactions to inhalation must be considered as an example of local as 
well as general sensitization. They may occur when sensitive persons are 


exposed even to the fine spray of droplets ejected from a syringe with the 


air bubbles. Some members of the medical profession and nurses have now 
become so sensitive that it is unwise for them to enter any ward where there 
are patients undergoing treatment with antibiotics since these floating 
droplets are present in sufficient quantity to upset them. Their reaction may 
be either a skin rash, a rhinitis, an asthmatic attack, or any combination of 
these 
MANIFESTATIONS 

The nurse with a developing sensitivity will first show a patch of dermatitis 
on the right hand at the base of the thumb and on the wrist from the drops 
which run down on to the hand when emptying the bubbles with the needle 
upwards. ‘This rash may spread first to other exposed areas and then 
become generalized. Penicillin by inhalation of aerosols is less commonly 
used than formerly because it appeared that reactions of the asthmatic 
type were frequent when it was given in this way. These were seen not only 
in patients with previous asthma but also in bronchitics and others with 
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no history of spasm. Again here it is difficult to distinguish between the 
penicillins and the other mould products. 

Among the evidence of local tissue reactions must be counted the irrita- 
tion and ulceration of the mouth and throat when penicillin tablets were 
given. Here again manufacturers tended to use the less pure products, and 
a mixed series of reactions, probably corresponding to contact dermatitis 
on the skin, have developed. Whilst this condition points to a sensitization, 


; 


in serious cases it does not necessarily contraindicate the use of penicillin 


by injection as sometimes the reaction is not specific and pure penicillin 


may not give it. It is interesting that the mouth condition may light 
after systemic penicillin though no general reaction develops 

Mention must be made of the non-allergic reactions that occur 
respiratory and also in the alimentary tracts of patients receiving pet 
or other antibiotics. Although these are not sensitizations, they occur | 
ing treatment and must be considered in the differential diagnosis 

Before Fleming worked on penicillin itself he was interested in the 
inhibition by, or interference of, one organism with another. ‘This is more 
than a mere competition for food substances; it constitutes one of the less 
appreciated mechanisms by which casual infections are prevented from 
establishing themselves. Indeed, unpubiished work on babies (Hurst, 
1952-54) has shown that once the nose and the nasopharynx have been 
colonized in the first few days of life the strain of organism carried tends 
to remain constant and others encountered later are much more likely to 
be only transient. This balance is maintained in part by simple competition 
but in part by the production of minor antibiotics im situ; this is particularly 
true for S. viridans which is such a constant inhabitant of the throat 

The dominance of the normal bacteria is inadvertently upset by most 
antibiotics: the entire appearance of a culture from the throat or postnasal 
space may be so altered that often it approximates to that from the bowel 

With the destruction of the sensitive throat flora, insensitive organisms 
have an uninhibited opportunity for growth and for establishing infection 
H. influenza, the organisms of thrush and some of the moulds take advan- 
tage of this and set up sore throats, ulcerations and black tongue. Penicillin 
does not affect the bowel in this way but the more recent ‘wide-spectrum’ 
antibiotics are having the same type of action there and intestinal thrush 
is common; avitaminosis from loss of the B complex synthesized by 
the coliform group is also to be anticipated. 

Although common, the surface sensitivities due to allergy are not fatal 
‘The general reactions are more dangerous, and may take the form of 
urticaria, angioneurotic a@dema, eczema or severe asthma. Deaths from 
«edema of the glottis or generalized anaphylaxis have been recorded. Whilst 
these usually follow injections of the drug, some persons are now so sensitive 
that severe reactions of this type may develop through droplet inhalation or 
from absorption from the stomach or mucous membranes in other routes 


of therapy 
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PENICILLIN SENSITIVITY 


PREVENTION 
The avoidance, detection and treatment of the condition present diffi- 
culties. It is unfortunately true that in a number of cases the condition 
should never have arisen since it has been the unwise rather than the 
necessary use of the drug that has caused trouble. As-with the sulphona- 
mides, there has been a tendency for nurses and doctors particularly to be 
given penicillin or to treat themselves with it for trivial conditions. Too 
been treated with it. The use of antibiotics ‘just to be safe’ is not good 
The prophylactic administration to all admissions to casualty 


often has the ordinary winter cold or catarrh in members of hospital staffs 


medicine. 
and the saturation of clean, cold operation sites are a confession of the 


inadequacy of some surgical technique. In too many of these patients a 
short sharp course would do little harm but they are given prolonged high 
dosage and sensitization comes on at the end. The house officer does not 
recognize in these days the recuperative powers of the body or the natural 
immunity. It is true that the freshly traumatized tissues are easily infected 
but this phase quickly passes and the granulating wound surface, provided 
drainage is good, is remarkably resistant to infection and there can be little 
genuine justification for prolonging treatment beyond four days. In the 
absence of loculated pus a relapse after this time is rare. The time taken by 
I] 


an antibiotic to kill organisms can be judged by the time taken for the 


patient to respond in a case of acute streptococcal throat or ear infection 


a matter of hours, not of days. 


If administration is prolonged in the prophylaxis or treatment of an 


i 
unsuitable case, then the only result will be establishment of a resistant 
flora and the greater risk of sensitization. A warning might here be included 
about the fetish of prolonged depot action. The very slowly absorbed 
preparations should be of immense value in districts where outpatients 
have to travel great distances to a Mission or Government Hospital, and 


where a proper follow-up is impracticable; it does not follow that the 
identical preparation is ideal here, although a dosage scheme and prepara- 
tions avoiding too many injections must obviously be attractive. The 


presence of penicillin in the body continuously for seven to ten days from 
a single injection has had the same sensitizing effect as the earlier prepara- 
tions when repeated, and once it is deposited it cannot be removed whereas 


the watery preparation will be excreted rapidly 


The best method of avoiding unnecessary sensitization is to consider 


seriously whether the use of the drug is necessary at all, for how long it 
should be used and whether the organism can be destroyed by it. If a patient 


does not respond rapidly to moderate doses of penicillin, increasing the 
dose to astronomical levels is not the answer. The high dosage fashion is 
largely the result of misinterpreting studies on bacterial endocarditis and 


actinomycosis in which the mechanics of the lesions prevent easy penetra- 
tion through the fibrous tissue or the fibrin to the sensitive organisms 
A judicious use of the bacteriologist whose services are n lely lable 
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to the general practitioner as well as to the hospital consultant would assist 
in the avoidance of fruitless therapy 


rESTS. FOR SENSITIVITY 
The testing for sensitivity in the patient may be done as for 
allergies; the preparation that it is intended to ad: 
prick test through a drop of solution on the skin 
in as short a time as ten minutes. Alternatively 
of a dilute suspension, e.g. 0.1 ml. of 100 units ml 
gives a quick response. A delayed response may also 


twenty-four hours from these but if the ‘immediat 
strength of 2000 units/ml. can be used and read at twe 
patch testing, penicillin cream, 500 units/g 
powder may be used lightly dusted on lint 

Tests of this sort should be tried in any patient 
trouble following previous courses of penicillin and 
in which there is the least suspicion would « 
alarming accidents. It is surprising to find that 
doctors and still be given a drug to which they 
sensitive, when such a simple clinical procedure is ava 
diagnosis. At the same time it will be found that the present 
can be given safely to some patients with a history « 


cruder samples or those which contained beeswax or nut oils 


of positive tests, unfortunately, does not exclude every case and so they n 


be used to supplement the clinical history and not to rep 
emphasized that reactions may come on during the first c 
sensitization occurring in the early stages and reactions appearing later 
has occasionally followed a single injection of a slow-acting preparati 
it is probable that traces of the original injection are still | nt a 
days 
REATMEN 
‘Treatment of penicillin reactions differs in no essential 
drug allergies The acute attack should be cor trolled by adrenaline at 
other quick acting agents, if necessary travenously: both this i 
more persistent conditions can have long-acting antihistaminics. ‘The 
of these is enhanced by calcium therapy given at the same time 
Desensitization is not easy and should only be undertaken in a hospita 
where there is continuous supervision by experienced staff, since, apart 


from the precipitation of an attack of angioneurotic edema and of severe 


asthma by too rapid increase in dosage, there is also the possible com 


} 


plication of long-lasting confluent eczematous eruptions. ‘There are now 
enough alternative antibiotics to protect the life of the penicillin-sensitive 
patient, and desensitization should only be attempted in such persons as 


chemists, nurses and others whose livelihood would otherwise be endangered 
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the sensitive strains in practically every respect, except that they produce 
an enzyme, penicillinase, which destroys penicillin. Penicillin-resistant 
strains seem to vary considerably in the production of penicillinase and, of 
course, the amount of penicillinase produced will in turn depend upon the 
total number of staphylococci present in a lesion or a culture. 

When penicillin-resistant staphylococci are demonstrated in infected 
tissues, their origin is not at all certain. ‘They may have developed from the 
parent strain as genetic mutants or by the acquisition of adaptive enzymes; 
or there may have been two different staphylococcal types—one penicillin- 
sensitive and one penicillin-resistant—present originally in the lesion; or the 
lesion may have become secondarily infected with a penicillin-resistant 
variant. That one or other of these two latter phenomena is often the ex- 
planation was shown by Barber (1947) who found that the penicillin- 
resistant strain was often of a different phage type from that of the sensitive 
strain. Various authors have reported that penicillin-resistant strains found 
in the hospital environment belong mostly to one or two phage types, 
whereas there is a greater variety in the phage types of the sensitive strains 
in the same environment: this also suggests that the resistant strains are 
spread among the patients by one means or another. That a more resistant 
variant may develop from an originally sensitive infecting strain is suggested, 
however, in the report by Hirsch et al, (1948) that cultures of staphylococci, 
both aureus and albus, isolated from cases of bacterial endocarditis during 
penicillin therapy were 4 to 64 times more resistant than the pretreatment 
cultures.. Unfortunately, in these cases there is no mention of whether the 


more resistant variants produced penicillinase. 


LABORATORY TESTS FOR PENICILLIN RESISTANCE 
There are now in use three different methods for testing the sensitivity or 
resistance of bacteria to penicillin and other chemotherapeutic substances 


(1) The tube dilution method in liquid media; (2) the impregnated disc or drug- 
containing cup or cylinder from which the substance diffuses into the surrounding 
nutrient agar; and (3) incorporation of the drug in different dilutions in solid media 
Each of these methods has its advantages and disadvantages and each carries with 
it a margin of erfor. Factors which may influence the result are the size of the 
inoculum, the pH of the culture medium, the period of incubation, the diffusibility 
of the drug and the choice of the end point. Of these the most important, so far as 
penicillin resistance in the staphylococci is concerned, is the size of the inoculum, 
particularly when using the tube dilution method. Thus, a small inoculum (1000 to 
10,000 bacteria) of the penicillinase-producing staphylococcus may be inhibited by 
a concentration of 5 units per ml. of penicillin, whereas a large inoculum (10 million 
bacteria) will grow in a concentration of 100 units per ml. Again, if in a culture of 
staphylococci from a septic lesion only 5 per cent. of the bacteria are penicillin re- 
sistant, these resistant strains will grow out from a large inoculum in the presence of 
penicillin and indicate that the whole culture is resistant. Because of these fallacies 
with the tube dilution method, most workers in this country use either the dis« 
method or a modification of it, or a solid medium containing two or more different 
concentrations of the drug 


With this last method, bacteria inhibited by a concentration of penicillin 


of 0.25 unit per ml. are regarded as sensitive, strains not inhibited by 0.25 
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but inhibited by 5 units per ml. may respond to massive dosage, whilst 
strains resistant to 5 units are unlikely to do so, unless they are present in 
sites, ¢.g. superficial wounds or in the urinary tract, where much higher 
concentrations of the drug can be obtained. 


THE OCCURRENCE AND SIGNIFICANCE OF PENICILLIN 
RESISTANCE 

Fleming, in 1942, had noted that occasional strains of staphylococci were 
‘almost insensitive’ to penicillin, and the proportion of naturally resistant 
strains of Staphylococcus aureus in a community before penicillin became 
widely used is usually put at 4 to 5 per cent. In the hospital environment, 
on the other hand, the proportion of penicillin-resistant staphylococci 
increases steadily with increasing use of penicillin. Thus, Barber and 
Rozwadowska-Dowzenko (1948) reported that the incidence of penicillin- 
resistant staphylococci in one hospital in three successive years was 14, 38 
and 5g per cent. Many other workers have confirmed the high incidence of 
penicillin-resistant staphylococci from infected lesions and from symptom- 
less carriers among hospital patients and staff. The experience of student 
nurses reported by Rountree and Barbour (1951) is typical. 

When the nurses took up hospital duty only a small proportion (4.3 per cent.) of 
the staphylococci which were isolated from the noses of 52.6 per cent. of these new 


entrants were penicillin resistant, but within five weeks 32 per cent. of the staphylo 


cocci isolated from 71 per cent. of the same group were penicillin resistant 


Another interesting point is that the penicillin-resistant strains isolated in 
different hospitals belong mostly to one or two phage types. This and other 
evidence indicates that the high incidence of penicillin-resistant staphylococci 
among hospital personnel is due in large part to cross-infection 

Sherris and Florey (1951) found that penicillin-resistant staphylococci 
were associated with superficial open lesions, whereas deep-seated closed 
lesions yielded mostly penicillin-sensitive staphylococci, and they therefore 
suggested that the penicillin-resistant strains may be less pathogenic than 
the sensitive ones. These tentative conclusions were not confirmed by Reiss 
et al. (1952) and it seems more likely that the high incidence of resistant 
strains from superficial lesions is related to the greater chances of cross- 
infection in these lesions. If this latter view is accepted particular danger 
attaches to the patient who is liable to develop a severe systemic infection, 
if and when he becomes secondarily infected with a resistant staphylococcus 
This may happen as a fulminating staphylococcal pneumonia following 
influenza; or in maternity units when mothers may develop staphylococcal 
puerperal infection or the infant some systemic infection like pneumonia or 
osteomyelitis. Another danger is that infants born in hospital, most of whom 
become nasal carriers of penicillin-resistant staphylococci, will carry back 
this organism to the family where it may initiate staphylococcal infections 
which the family doctor then finds unaccountably resistant to penicillin 


therapy. Nurses and others living in the hospital environment may similarly 
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spread resistant staphylococci among their intimate friends. Yet the com- 
mon experience in this country is that the incidence of penicillin-resistant 
staphylococci outside the hospital environment, e.g. among hospital out- 
patients, is still remarkably low—probably not more than 10 to 15 per cent 

The development of penicillin resistance is a very rare occurrence with 
other bacterial pathogens that are naturally sensitive. Thus, resistant variants 
of pneumococci, group A hemolytic streptococci, gonococci and meningo- 
cocci, the diphtheria bacillus and the gas gangrene group are practically 
never encountered. The anthrax bacillus naturally produces small amounts 
of penicillinase and no doubt penicillin-resistant variants could develop in 
infected lesions just as they can be produced im vitro. The only organism 
which sometimes presents a practical problem is Streptococcus viridans when 
it is associated with subacute bacterial endocarditis, in that instances occur 
of strains that have acquired some degree of resistance following prolonged 
penicillin therapy. Another member of this family, Streptococcus faecalis, is 
naturally resistant to penicillin. 


PREVENTION AND CONTROL OF PENICILLIN-RESISTANT 
INFECTIONS 
The evidence that the high incidence of penicillin-resistant staphylococci 
in the hospital environment is largely due to cross-infection with resistant 
variants suggests that the use of penicillin for the treatment of superficial 
septic lesions in the smaller community of the family needs careful considera- 
tion. Now that laboratory facilities for the examination of infected material 
are more readily available, every effort should be made to determine the 
nature of the infecting organism in any lesion and its sensitivity to the pre- 
scrivable antibiotics. Such a bacteriological examination does not preclude 
early treatment with what may be considered the most appropriate drug but 
it means that when the laboratory report is received one to two days later 
the doctor will know whether he should continue with the same drug or 
change to another. Penicillin, being actively bactericidal and remarkably 
free from toxic or side-effects, will still be the first choice in most pyogenic 
infections but the possibility of a penicillin-resistant staphylococcal in- 
fection must be kept in mind, particularly if any member of the family has 


. 
recently come from, or has close associations with, a hospital. Again, as in 


hospital so in the home, every effort should be made to prevent the dis- 
semination through the family of staphylococci from superficial lesions, such 
as burns, boils and septic fingers, which are being treated with penicillin 

Properly occlusive dressings which are changed as seldom as possible 
should be used. Better still is early preventive action by treating any broken 
skin with an antiseptic such as proflavine and covering the injured part with 
a simple flexible dressing before it becomes infected. We must remember, 
too, that the natural habitat of the staphylococcus is the anterior nares and 
with reCurrent infections like boils it may be wise to treat the reservoir, as 
well as the lesion, with penicillin. When an infection does not respond to 
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ordinary doses of penicillin, and/or the laboratory report indicates that the 
infecting organism has some degree of penicillin resistance, a considerably 
increased dosage may overcome the infection 


Thus, Ramsay and Vahrman (1951) found that following septic abortions whic! 


are not infrequently staphylococcal in origin, generalized infections with penicillin 
resistant stap! p i did not respond to treatment until the dose of penicillin was 
increased to 4 mega units Or more a day 

Fortunately there are now other antibiotics which are effective against 
the staphylococcus. Of those generally available in this country both 
‘aureomycin’ (chlortetracycline) and ‘terramycin’ (oxytetracycline) are 
effective against the staphylococcus, but again the problem of resistance has 
arisen as these drugs are being more commonly used. ‘They have the further 
disadvantage that by eliminating most of the normal bacterial flora of the 
bowel, they allow resistant staphylococci to become predominant and pro- 
duce severe enterocolitis. The new antibiotic, erythromycin, which can be 
given orally and has a somewhat similar activity to penicillin is proving to 
be a useful alternative to penicillin (Herrell, 1954) but, because of the de- 
velopment of drug resistance, treatment with this drug (not yet generally 
available) should not be continued beyond one week 

In certain infections, e.g. tuberculosis, a combination of two drugs which 
are both active against the infecting organism is the best method of pre 
venting the development of drug resistance. In this connexion combined 

} 


chemotherapy with penicillin and streptomycin has proved effective in cases 


1 


of subacute bacterial endocarditis in which the infecting Streptococcus 
viridans was resistant to penicillin. The combination of penicillin plus 
erythromycin or chloramphenicol or, if there is no renal dysfunction, 
bacitracin, could be used in severe infections when the infecting organism 
was found to be partially resistant to penicillin or the patient hz 
sponded after two to three days of penicillin treatment alone 

Again, in mixed infections (e.g. septic burns, chronic otitis media) in 
which penicillin-sensitive bacteria like staphylococci and haemolytic strepto 


cocci may be associated with penicillin-resistant organisms that produce 


penicillinase, e.g. coliform bacilli, proteus, pyocyanea or aerobic-sporing 


bacteria, the local or systemic administration of a second antibiotic, which 


is active against the penicillin-resistant bacteria, is essential 
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By MAURICE MITMAN, M_.D., F.R.C.P. 
Consulting Physician and Medical Superintendent, 
Dartford River Hospitals, Joyce Green 


In the victories of military medicine which this half century has seen not 
the least was the triumphant emergence of penicillin during the 1939-45 
War as a prophylactic in war wounds. The wonderful vista then unfolded of 
its application to civilian practice has been narrowed by the limitations of 
penicillin and widened by the discovery of other antibiotics of broader 
spectrum. Described as the ‘perfect chemotherapeutic agent’, penicillin has 
nevertheless been subject to fluctuation in popularity, even against organisms 
highly sensitive to its action, chiefly for two reasons—its liability to cause 
allergic reactions in hypersensitive subjects and its alleged responsibility for 
the emergence of resistant strains of organisms. 


SOME PRELIMINARY CONSIDERATIONS 
If these drawbacks, and the narrower antibiotic spectrum of penicillin, are 
valid reasons for limiting the therapeutic use of penicillin, they are still 
more pertinent in restricting its use as a prophylactic 

Reactions to penicillin.—These are discussed fully elsewhere in this 
symposium (pp. 45, 49). Rare as some of these reactions may be, they are re- 
garded by many as strong contraindications to the use of penicillin as a 
prophylactic. As sensitization is commonly induced, the further objection 
of sensitizing a normal subject by a prophylactic injection arises. 

Resistance to penicillin—The charge has been made repeatedly that 
organisms acquire resistance to penicillin, particularly when dosage is low 
and administration prolonged. If the prophylactic use of penicillin reduces 
its usefulness for subsequent therapy, the objection is a serious one. This 
problem of resistance is fully reviewed by Professor Cruickshank on p. 53, 


but it is perhaps pertinent here to note Chain’s categorical statement (1954) 


that there is no authentic case of the acquisition of penicillin resistance 
during therapy. This contrasts markedly with many other synthetic and 
natural antibacterial substances. 

Other prophylactic agents —The most serious challenge to penicillin as a 
prophylactic comes from the newer drugs with a wider antibiotic spectrum, 
such as the tetracyclines. Although they have a wider action they are more 
toxic, and there is little doubt that penicillin is still the least toxic and most 
effective antibiotic for sensitive organisms like pneumococci, Group A 
streptococci, gonococci, the spirochxte of syphilis and for sensitive strains 
of staphylococci (Finland, 1953). 

Combinations of drugs.—Combinations of drugs, strongly indicated for 
therapeusis in certain severe infections and against resistant organisms, find 
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a less aggressive place in prophylaxis. Perhaps the commonest combination 
is penicillin and sulphonamides, with penicillin and streptomycin second. 


Drug combinations, however, are tricky and in some instances uncertainty 
still exists as to whether the combined effect is synergistic, simply additive, 
or actually antagonistic. Moreover, as yet there is no entirely convincing 
evidence that the combined use of several antibiotics is more effective than 
the use of a single one, except in tuberculosis, bronchiectasis, brucellosis and 


some cases of subacute bacteriil endocarditis 


TYPES OF PROPHYLAXIS 

Penicillin prophylaxis, which at first sight seems an obviously desirable 
practice, is thus beset with pitfalls. ‘There is a marked divergence of practice 
in the use of penicillin as a prophylactic, ranging from its widespread use 
as an ‘antibiotic cover’ in clean surgery and trivial infections to its wholesale 
condemnation as a prophylactic except in special circumstances. The ex- 
ceptions include surgical procedures on patients with organic heart disease 
liable to develop infective endocarditis, the prevention of recurrent attacks 
of acute rheumatism, obstructed and difficult labour, and contamination of 
the pleura and peritoneum. In the last analysis, the clinician must decide 
(a) if prophylaxis is necessary; (b) whether penicillin, the least toxic, is the 
most appropriate agent; (c) the mode of administration; (d) whether the 
risk of sensitization or allergic reactions should be run 

The prophylactic course may be of short duration or prolonged. In some 
instances, such as the prophylaxis of venereal diseasq and ophthalmia 
neonatorum, a single dose may suffice. On the other hand, prophylaxis may 
be prolonged and continuous over months, as in the prevention of recurrent 
acute rheumatism, for which penicillin is the drug of choice. Most prophy- 
lactic courses, however, are of brief duration, lasting a few days. When 
nfection is already established, and there is risk of extension as the result of 
surgery, the course 1s more intensive and the line between therapy and 
prophylaxis more difficult to draw. 

Individual prophylaxis is concerned only with the protection of the re- 
cipient, but mass or group prophylaxis connotes more than this—the shielding 
of a population against the spread of an outbreak. Group prophylaxis is 
usually of short duration and given for a specific purpose such as the control 
of meningococcal or hemolytic streptococcal infections by the elimination 
of transient carriers. In the former, penicillin vies with sulphonamides as 
the drug of first choice. Group prophylaxis is particularly appropriate for 
closed communities such as Service camps or residential schools; it is less 
efficient in semi-closed communities such as villages, where simultaneous 
administration to all inhabitants is not practicable. Group prophylaxis over 
a longer period has been tried but is associated with greater risks. Among 
hospital staff, for example, it may result in the emergence of resistant 
organisms, although it has on occasions proved effective in keeping down 


nosocomial infections. 
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MEDICAL INDICATIONS FOR PROPHYLAXIS 

In the specific fevers, chemoprophylaxis has been concerned chiefly with the 
prevention of pyogenic complications in virus diseases such as measles, the 
common cold, influenza and poliomyelitis. As such complications are com- 
monly respiratory, penicillin is a suitable antibiotic. The cover provided 
lasts from four days for the milder infections to a fortnight or longer in 
severe poliomyelitis. This cover may-be provided by daily doses, but the 
long-acting varieties of the drug are the subject of trial 

Rheumatic fever is a recurrent disease which can be prevented. Both the 
initial and the recurrent attacks are precipitated by infections with 
haemolytic streptococci, commonly in the upper respiratory tract. The 
American Heart Association (1953) stresses the need for early and adequate 


treatment of existing streptococcal disease by an adequate therapeutic 


course, followed in two weeks by prolonged chemoprophylaxis. It advises 


that all under 18 vears of age who have had rheumatic fever or chorea, and 


all over this age who have had an attack within five years, should receive 
prophylactic treatment, which should continue in children until 18 years of 
age, and in others for five years after the last attack. ‘he course should 
continue winter and summer. Sulphadiazine or oral penicillin ts advised. 
The dose of penicillin recommended is 200,000 to 250,000 units twice daily, 
on an empty stomach 

In the past, some 20 to 25 per cent. of all patients with subacute bacterial 
endocarditis gave a history of oral or other surgery performed shortly before 
the onset of the disease (Roth et a/., 1953). For all patients with rheumatic, 
congenital or degenerative heart disease, a prophylactic course of antibiotics 
should be given for twenty-four hours before, and for three or four days 
after, operations on the nose and throat, or the extraction of teeth. The last 
preoperative dose should be given two hours before the operation so as to 
ensure a high blood level at the time of the possible bacteriamia. Penicillin 
or penicillin combined with sulphonamides was once the prophylactic of 
first choice, but the tetracyclines are now tending to replace penicillin 

In certain types of advanced chronic respiratory infections, such as chron 
bronchitis and asthma, long-term antibiotic therapy has been employed, not 
primarily with the object of curing the condition but of providing a pro 
longed prophylactic regimen to prevent dangerous exacerbations or super 
imposed infections (Fink, 1954). In children with repetitive respiratory 
infections the incidence of pneumonia was thereby controlled. Young 
children exposed to relatives with chronic respiratory infections were pro- 
tected by an extended prophylactic course. In his seven years’ study Fink 
began with penicillin but, because of hypersensitivity and the search for 
more effective drugs, he supplemented or replaced the penicillin with the 
newer antibiotics. In this category may be included the control of respiratory 
infections in fibrocystic disease of the pancreas 

Penicillin can be relied upon to prevent gonorrhea, but is not effective 


in non-gonorrheeal urethritis. Its prophylactic use presents difficulties in 
propny I 
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syphilis, as it may delay the development of the disease or mask it. Sero- 
logical tests must therefore be repeated at monthly intervals for at least 
three months after exposure. In the prevention of ophthalmia neonatorum, 
penicillin is much superior to silver nitrate with its tendency to cause a 
chemical conjunctivitis liable to secondary infection 


SURGICAL INDICATIONS FOR PROPHYLAXIS 
Prophylaxis in major surgery is concerned with (i) the preparation of the 
field for operation, (ii) the provision of an antibiotic umbrella during the 
operation, (iii) the prevention of postoperative complications. Where the 
field is sterile the question of preoperative preparation does not arise and 
prophylaxis should not begin until the day before the operation. Where the 
field is normally infected, as in the gastro-intestinal and respiratory tracts, 
the appropriate antibiotic depends upon the normal flora. For the respira- 
tory tract penicillin is most suitable, whereas in the intestinal tract a com- 
bination of streptomycin and intestinal sulphonamides is more widely used 
than the tetracyclines. It should be noted that the reduction of faecal or 
respiratory flora as a preparation for operation is in the nature of therapy 
and the course should begin some four or five days before the operation 
Still more does this apply to a tract normally sterile, e.g., the urinary tract, 
when it is found infected before operation. ‘The preoperative course is then 
frankly therapeutic and should be intense 

As an antibiotic umbrella for the operation the tetracyclines, being wide- 
spectrum antibiotics, have a considerable value. Hitherto penicillin has had 
an advantage over them in that it could be administered intramuscularly 
but preparations of tetracyclines for parenteral administration are now 
available. In the prevention of postoperative complications the same anti- 
biotic cover is usually continued for two to four or more postoperative days; 
but even if penicillin is not used preoperatively there are occasions when a 
change to it postoperatively may be the best course, especially when respira- 
tory complications are feared. These principles apply to all general and 
specialized surgery as well as to the prevention of complications in severe 
injuries or burns 

In minor surgery and minor injuries the criticism that antibiotics cover an 
inadequate surgical technique is not without foundation, but there can be 
little doubt that topical and systemic antibiotics as an adjunct to, not a sub 
stitute for, proper surgery have reduced morbidity by that same prophylaxis 
which made the reputation of penicillin during the war. Only the risk of 
sensitization and allergy remains. Even so, there is a good deal to be said for 
the use of penicillin as an anti-tetanus prophylactic in place of the more 
dangerous anti-tetanus serum so freely given for minor injuries. Minor pro- 
cedures like catheterization of the urethra, particularly when associated 
with any abnormality of the tract, call for a prophylactic. Even a single dose 
administered some two hours before will give a concentration during the 


procedure sufficient to provide adequate protection. In paraplegics the pre- 
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vention of bladder infection becomes a major consideration, and the 
question of prolonged prophylaxis needs consideration, although penicillin 
may not be the best agent. 

In obstructed and difficult labour the general principles of surgical prophy- 
laxis apply, although here again the choice of antibiotic may not be penicillin. 


VARIETIES OF PENICILLIN AND MODES OF ADMINISTRATION 
The older forms of penicillin—purified crystalline penicillin G and its 
repository form procaine penicillin—given intramuscularly have been the 
mainstay of prophylaxis. The rapidly acting aqueous solutions of penicillin 
are now seldom used alone. Procaine penicillin, the slowly-acting suspen- 
sion, provides protection for twenty-four hours and, in doses of 300,000 
units daily, is continued for the prophylactic period. If rapid action is needed 
at the outset one of the many preparations containing 100,000 units of 
soluble salt added to the procaine penicillin can be given. These doses can 
be doubled or given twice daily. In children they can be halved. 

For prophylaxis oral penicillin is gaining in popularity. Absorption is 
irregular and the results disappointing in adults; in children, however, they 
are more uniform. Doses of 200,000 to 300,000 units daily should be given 
on an empty stomach, i.e., one-half to one hour before a meal or at bedtime 
In young children this dose can be halved. 

The new slow-acting preparations on trial are benethamine penicillin, 
which provides an effective level for three or more days when given in doses 
of 300,000 units every two days, and benzathine penicillin which acts for 
7 to 28 days when given in a dose of 1,500,000 units. The drawback to 
benethamine penicillin is that it sometimes produces a local reaction in the 
form of a hard lump; and benzathine penicillin is often absorbed irregularly. 
If they prove satisfactory they will reduce the frequency of administration 
and compare favourably with the high cost of oral penicillin 

When prophylaxis is directed specifically to the respiratory tract pene- 
thamate hydriodide B.P.C., a penicillin ester, is the drug of choice, as it is 
selectively excreted in high concentration in the lungs. For preoperative 
prophylaxis in thoracic surgery, 500,000 units two to six hours before the 
operation is recommended. When there is evidence of respiratory infection 
the prophylactic course should begin earlier. For postoperative and post- 
traumatic prophylaxis, 500,000 units once a day is usually adequate. 


CONCLUSION 

Despite its drawbacks penicillin still retains an important place in prophy- 
laxis, because it is the least toxic and most efficient antibiotic for organisms 
sensitive to it. 

References 

American Heart Association (1953): Lancet, i, 285 

Chain, E. B. (1954): Antibiot. and Chemother., 4, 215. 

Fink, W. (1954*: Jbid., 4, 319 

Finland, M. (1953): Brit. med. F., ii, 115 

Roth, O., et al. (1953): Ann. intern. Med., 92, 485. 





PENICILLIN IN PA-DIATRICS 
By ARTHUR G. WATKINS, M.D., B.Sc., F.R.C.P. 
Professor of Child Health, Welsh National School of Medicine 


Because of the frequency of staphylococcal infections in children, penicillin 
has perhaps proved of more value in this age-group than in any other. 
We are now meeting so many infections with a strain of staphylococcus 
which is resistant to penicillin, that not only is its efficacy becoming less, 
but its use demands more discrimination. Happily the streptococcus and 
pneumococcus remain sensitive in almost every instance. 

There is really only one absolute indication for the giving of penicillin 
and that is in an infection by a penicillin-sensitive organism. If this thera- 
peutic principle is to be followed it means that the sensitivity of the invading 
organism should be known or at least investigated before treatment is 
started. Thus the throat should be swabbed, or a blood culture set up, or 
a lumbar puncture done and the specimen sent to the laboratory before 
penicillin is given. This need not cause more than a short delay, for treat- 
ment should not necessarily be withheld until the bacteriologist’s report is 
to hand. In some instances, e.g. pneumonia, it is difficult to recover any 
organisms for sensitivity testing and in such cases it is justifiable to use 
penicillin empirically in the expectation of a clinical response. That it is 
difficult in the bustle of general practice always to follow this dictum is 
appreciated but it should be kept in mind and every opportunity be taken 
to carry it out. The management of a baby with meningitis with a sterile 
spinal fluid, or the failure to grow an organism from an osteomyelitis as the 
result of previous penicillin treatment, may lead to considerable therapeutic 
difficulties and disappointing results 

When penicillin was first introduced, many of the streptococcal and 
pneumococcal diseases were controllable by the sulphonamides. This is 
sometimes forgotten and in both general and hospital practice the more 
expensive (as it was at first) and painful penicillin is given instead of the 
simpler ‘sulpha’ drugs. This applies especially to lobar pneumonia, most 
cases of which respond quite as effectively if not quite so dramatically as 


with penicillin 


A little time ago I asked my Registrar to withhold treatment from the next case 
of lobar pneumonia to be admitted. After 56 hours of persistent high fever his 
courage ed him and he gave penicillin with the usual rapid improvement. One 
sometimes wonders if the natural history of the old-fashioned pneumonia with its 
red and g1 nepatization still obtains r whether antibiotics have altered the 
clinical picture by their effect on the invading organisms. Certainly one does not see 
the classical disease of lobar pneumonia of twenty years ag 


It was the power of penicillin to do two things in which the sulphona- 


mides failed that made it such a superior agent: namely, to act in the 


presence of pus and to be effective against the staphylococcus, which clinic- 


January 1955 \ 174 62) 








64 THE PRACTITIONER 


ally often meant much the same thing. Now, however. we have reached a 
dangerous state when so many of the common strains of staphylococcus 
have become penicillin resistant. This has been contributed to by its 
indiscriminate use and nowhere has this difficulty become more 

problem than in maternity wards and nurseries for the newborn. It 

last few years there has been an increasing incidence of skin and other 
forms of sepsis in the newborn, including an often fatal septicaemia, and 


of breast abscess in the mothers. ‘These infections are almost entirely due 


to penicillin-resistant staphylococci and present a difficult therapeutic 
problem. It does, however, sometimes happen that, in spite of a report 
that the organism is resistant im vitro, the infection still responds to pet 
cillin given in large doses. If therefore an organism is reported as resistant 
to all the antibiotics, except those which carry a risk in their usage, it may 
still be justifiable to use penicillin, 

Properly used, penicillin still remains the king of the antibiotics. It is 
not only in the acute case, however, that it exerts its benefit, for it has ar 
important long-term contribution by its prevention of many of the s« quela 
of the acute stage. This is seen in the rarity of the acute mastoid and the 
virtual disappearance of post-pneumonic empyema, to mention only two 
examples. ‘This contribution to preventive paediatrics has not perhaps beer 
sufficiently appreciated. The present generation of students who have never 
seen an empyema or chronic osteomyelitis find ilt to realize that 
their absence is the logical sequence to Fleming’s discovery 

ADMINISTRATION OF PENI 
By injection._No child enjoys being given injections and few doctors or 


nurses enjoy giving them. When penicillin first came into use the needle 


prick was less painful than the subsequent stinging which persisted f 


some time. With purer products this has become much less but there 
still a right and a wrong way of giving an injection and there 
be some doctors and nurses who are more expert in the tecl 
cause less pain than others. Any adult who has had a course of penicill 
injections soon knows which of the nurses he prefers to give them 
children, however young, soon learn which nurse hurts least 

The injections should be given into the muscle and the best site in the 
child is into the vastus externus in the outer side of the thigh. Buttock 


injections are always potentially dangerous because of the risk of damaging 


the sciatic nerve. A child should always be told he is going to have a painfu 
prick; nothing makes for more distrust than for the injection to be given 
unexpectedly. Children tolerate injections much more readily in hospital 
than at home and it 1s much easier to administer a painless injection in a 
non-resister. Many practitioners dread the scenes that welcome their entry 
into the house after the previous day's struggle and often send children to 


hospital to avoid it. The soft-hearted are sometimes tempted to delay 
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treatment or to use too infrequent injections ¢ 1 oral penicillin 
which may be only partly effective 


By mouth._-Oral penicillin which can be simply given and is quite 


. 


palatable to childret seemed at first to be the answer to the injection 


problem. If the child is vomiting, and so often an ill child may be, then 
it is of lit After considerable variation of opinion as to when oral 
penicillis is best taken to promote adequate absorption, i.e. before, after 
or during meals, it now seems that there is not a great deal of difference 
between anv one of these times though theoretically it would seem to stand 
the best chance of proper absorption when given on an empty stomach 
between meals. In babies this is the optimum time to give it, though it 
does carry the drawback of disturbance betweer feeds which in an ill baby 
may do more harm than good. 

The clinical impression of oral penicillin, however, is one of disappoint- 
ment, except possibly in babies. In severe infections it does not seem to be 
effective [ large doses and smaller doses may only help to produce 
resistant strains. It is not uncommon in hospital practice to have children 
admitted after having had oral penicillin in seemingly adequate amounts, 
who are still pyrexial and showing all the signs of their original infection 
yet who quickly respond to penicillin by injection. The probable best use 
for oral theray s to maintain blood and tissue levels after initial treat 
ment by injection. ‘The practitioner will argue that the consultant does not 

ases which respond well to oral treatment; the consultant 
those cases were probably never penicillin sensitive and 
al outcome. Let us agree therefore that if a child does 
twenty-four hours to oral penicill: should 
agnostically and therapeutically 
lhe creams and ointments were naturally much 
1 do prove helpful in minor infectior h as grazes 
impetigo or n infected eczema, but to yften their se leads to a local 
or even gener kin reaction, with a further rash to treat in addition to the 
original « illin lozenges and chewing gum prescribed for sore 
throats should t ondemned. Their effect on the organisms is negligible 


the effect or ral flora mav be considerable, with severe stomatitis by 


no means 


Soluble or crystalline penicillin is probably the most effective therapeutic 
variety bi is frequent injections, probably at least every six hours 
which f lat it may be necessary to disturb the child during the 
night lul orm produces the quickest response both in blood and 
tissue levels ; n clinical results and is undoubtedly the most effective 
for a severe 


One or othe I procaine preparatior as proved popular 








66 THE PRACTITIONER 


because of the prolonged action, only requiring an injection every twelve 
or, with large doses, every twenty-four hours. This is an obvious advantage 
to the child and his attendants and most practitioners are satisfied that in 
the majority of cases, e.g. streptococcal throats and primary pneumonia, 
this is a satisfactory regime although sensitivity reactions are more common 
with procaine penicillin. If, however, there is evidence of a severe infection, 


especially of the septicemic type, then there is no doubt that soluble 


penicillin is at least the initial preparation of choice. A satisfactory com- 
promise may be to give soluble penicillin for the first twenty-four to forty- 
eight hours and then follow this up with one of the longer-acting procaine 
preparations to maintain high blood and tissue levels. Oral penicillin may 
also be used to keep up the blood level but in practice one generally finds 
that failure to respond to adequate doses of the soluble variety within 
forty-eight hours means an insensitive organism or a diagnosis that needs 
review. The use of a combined injection of both the soluble and procaine 
types of penicillin is a convenient method in common use and in the 
majority of cases serves well. In many cases a large dose of soluble penicillin 
given every twelve hours may be as effective as the slower-acting procaine 
preparation. 

Benethamine penicillin will naturally appeal because of the high blood 
level it produces for six days or longer after injection but it seems to carry 
a risk of some local reaction and pain in its present form. Its main use 
would appear to be in a preventive capacity when raised levels need to be 
maintained over a long period. 

The use of penicillin prophylactically is discussed elsewhere in this 
issue (p. 58). Its main value is in streptococcal carriers or the prevention 
of streptococcal infection in rheumatic children. Oral penicillin is the only 
practical method readily available at the present time and even this has 
not proved altogether satisfactory. If the day in which the mother forgets 
to give her child the oral penicillin happens to be the one in which he 
comes in contact with his schoolfriend’s sore throat then the result may 
be serious. Obviously, then, a long-acting penicillin by injection is desir- 
able and, although we do not seem to have achieved the ideal one yet, 
it would appear that benethamine penicillin holds out considerable 


promise 


PENICILLIN IN SOME OF THE COMMONER DISEASES 
OF CHILDREN 

Now that penicillin has become cheap and readily available and, on the 
whole, remarkably free from side-effects considering its tremendous usage, 
the exact dosage need not be scaled down to a minimum. That is not to say 
that excessive dosage is warranted and there is no point in giving 100,000 

units when 50,000 will give an equal response. 
In the following paragraphs some of the common diseases will be con- 
sidered with their appropriate penicillin dosage according to the severity 
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of the infection and the age of the child, but these must be taken as a guide 
only, for no rules can be laid down for an individual case. 


IN THE NEWBORN 
By far the most common organism met with in this age-group is the 
staphylococcus and one can only reiterate what has already been written 
about the importance of determining its sensitivity. So many eye swabs, 
cultures from skin lesions and abscesses are now resistant to penicillin that 
its usefulness has been greatly lessened in recent years. 
Dosage in units per 
Condition Type of penicillin 24 hours 
Skin sepsis Soluble 25,000 x 4 
Procaine 50,000 2 
Staphylococcal pneumonia Soluble 100,000 initially 
50,000 X 4 
Osteomyelitis Soluble 100,000 initially 
§0,000 X 4 
Septicemia Soluble 100,000 initially 
§0,000 x 4 
The staphylococcus is such a dangerous infection in the newborn that 
oral penicillin is not advised. 
IN INFANTS 
(1 to 12 months) 
Broncho-pneumonia.—Although the staphylococcus is common in infancy, 
most cases of broncho-pneumonia are due to a mixed infection. ‘The majority, 


however, respond well to penicillin, except those in which a gram-negative 


organism predominates. 





Type of 
penicillin Dosage in units 


Soluble 100,000 
Soluble 50,000 
Procaine | 150,000 
Daily maintenance dose Soluble 50,000 
Soluble 25,000 
Procaine 1 50,000 4 
Procaine 1 $0,000 2 
Oral 200,000 6 
Alternative method Soluble 500,000 initially, followed 
by 250,000 daily 





Otitis media.—This is sometimes treated by oral penicillin alone but an 
initial intramuscular injection is probably a wise beginning. 





Type of 
penicillin Dosage in units 


Imtial dose Soluble 50,000 * 4 for 24 hours 
Procaine 150,000 x 2 for 24 hours 
Daily maintenance dose Oral 200,000 x 6 
Alternative method Soluble 500,000 initially, followed 
by 250,000 daily 
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Meningitis.-The commonest cause of a pyogenic meningitis in this 


age-group is the meningococcus. Because it was thought that intramuscular 
penicillin did not break through the thecal barrier it was originally given 
intrathecally even though it caused considerable thecal reaction unless well 
diluted. Nowadays intramuscular therapy alone is found to be effective 


though it is commonly combined with sulphonamide therapy 





Type of 
penicillin 
Imtial dose solubdic 


Da maintenant ¢ 


SoluDle 





IN TODDLERS 
(1 to § years 
After infancy streptococcal infections become more frequent, especially 
the upper respiratory tract 
Tonsillitis Chere is difference of opinion as to whether 1 
yn the grounds 


lapie 
11; 


to give penicillin to j 
miting disease and that a child will develop a better immunity 


1 child with simple follicular tonsillitis, « 


that it is aself 
if left to deal with the streptococcus on his own. In practice, however, 
if ever given until the infection has been present at 
east for some hours so that the body defence mechanisms have already been 


It is still not conclusively determined whether peni- 


penicillin is seldom 
; 
| 


brought into action 


cillin given for a streptococcal tonsillitis entirely prevents subsequent 
nephritis or rheumatic infection. These are still seen in spite of initial 


penicillin but the allergic factor complicates the issue. Both these conditions, 


especially rheumatism, have become less commen during the past few years 
and this may in part be due to the relatively frequent use ol penicill I or 
streptococcal throats. It may therefore be justifiable to treat all streptococca 


throats witl 








Pneumoma.—Soon after infancy pneumonia takes on the lobar pattern 
due to the pneumococcus and responds dramatically 
ywever, that the mortality rate after the age of three 


’ ; 


, 


to penicillin. It must 


be remembered, hx 
years from imonia was almost nil even before the adver 
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antibiotics and chemotherapy, but reduced what was a 
minimal death rate they have lessened considerably the length of a dis- 
tressing illness and almost entirely removed its complication 





Veninetti Much the same applies in this age-group as in infants 


the dosage may be proportionately increased 


, 


Septicemia.— Early diagnosis of this condition may be difficult and 


there is a focus of infection such as an osteomyelitis the exact diagnosis 
often delayed. So long as blood has been taken 

tests, penicillin may be given on a presun 

be adequate and only the soluble form used 


5 to 12 years) 
said about the diseases of 
a prophylactic when it 
follow y 
Juvenile rheumatism 
Oral: daily re quirement 400,000 to 600,00¢ 
Intramuscular benethamine 300,000 units every 
Dental extraction in congenital or rheumatic heart disease 
Half-an-hour | re extraction Soluble 
Procai 
6 hours after extraction Procaine 
18 hours after extraction Procaine 
oF 
Half-an-hour before extraction Soluble 
6 hours after extraction Soluble 
18 hours after extraction Soluble 
Ihe common diseases already discusse: 
treatment is on the same lines Dosage net 


majority of cases 
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By G. L. M. McELLIGOTT, M.R.C.S., L.R.C.P. 


Physician in charge, Department for Venereal Diseases, St. Mary's Hospital; 
Adviser on Venereal Diseases, Ministry of Health; Honorary 
Consultant in Venereology to the Royal Air Force 


Over seven years ago I introduced an article in this journal with the follow- 
ing words: ‘It is no exaggeration to say that the treatment of gonorrhcea and 
syphilis has been revolutionized by penicillin’. Since then the ‘revolution’ 
has been succeeded by a period of ‘stable government’ during which the 
pre-eminence of penicillin in the treatment of these two diseases has become 
increasingly apparent. Although millions of patients have now been treated, 
and it is probable that in venereal, as in other, conditions the antibiotic has 
more often than not been abused, its efficacy in these diseases remains un- 
impaired and there is still no certain evidence that penicillin-resistant tre- 
ponemes or gonococci are in circulation. It is true that the occasional case of 
gonorrheea fails to respond to a dosage that cures the great majority and that 
there is a small but definite relapse rate in primary and secondary syphilis 
treated with penicillin alone. Nevertheless, nearly all these failures are cured 
by further treatment, sometimes with larger doses, but not infrequently with 
the same. The fact that relapses can and do occur, stresses the necessity for 
careful tests of cure and an adequate period of post-treatment observation. 


SYPHILIS 

Although 7. pallidum is more sensitive to penicillin than most other organ- 
isms, treponemes must be exposed to its action for a comparatively long 
time. The length of this time is uncertain, but animal experiments and the 
experience of the last ten years indicate that it lies somewhere between five 
and fourteen days. There seems to be no advantage in aiming at a higher 
blood level than 0.03 unit per ml., but there is some evidence to suggest that 
patients in the secondary stage of syphilis show better results if the peni- 
cillinemia is prolonged well into the second week. 

In no condition is the maxim ‘diagnosis before treatment’ more apposite, 
and the notion of treating hypothetical syphilis in order to play for safety 
is nearly always bad medicine, except in pregnancy or in mass campaigns 
against endemic syphilis in backward areas where the treatment of likely 
contacts is an essential part of the programme. Primary and secondary 
syphilis are usually easily diagnosed with microscope and serum test; latent 
syphilis is never an emergency, once neurosyphilis and established cardio- 
vascular disease have been excluded by systemic examination, diagnostic 
lumbar puncture and radiological examination of the heart and great vessels. 

In civilized communities penicillin has little or no part to play in the 
prophylaxis of venereal disease. This, in fact, is treatment without diagnosis 
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and, generally speaking, is unnecessary and sometimes dangerous. There is, 
however, one occasion when it may be not only justifiable but desirable. 


This is the case of a pregnant woman whose husband or consort is suffering 


from syphilis. Here the interests of the unborn child come first and, even 
though blood tests and clinical findings are negative, she must not only be 
treated as if she were in the primary stage of infection but her follow-up and 
that of her child must be appropriately prolonged. 


P.A.M. IN THE TREATMENT OF SYPHILIS 

Once syphilis has been diagnosed and the probable stage of infection fixed, 
treatment is now a comparatively simple matter. In my view and in that of 
many other workers procaine penicillin in oil with 2 per cent. aluminium 
monostearate (P.A.M.) has so far prov ed to be the most suitable preparation 
for the treatment of syphilis in all its stages. It is stable, painless, easy to 
handle and safe, as well as being singularly free from allergic side-effects, 
and the relatively small dose of 600,coo units (2 ml.) gives an effective blood 
level for from three to four days. P.A.M. is manufactured by several British 
firms, but when ordering it is important to stipulate that the product has 
been tested and meets the specifications laid down by the World Health 
Organization. These ensure that the penicillin is absorbed sufficiently 
slowly from the injection site and consequently that the penicillinamia is 
adequately prolonged. Aqueous solutions of procaine penicillin have been 
used by some workers: these are not recommended, as they are absorbed 
more quickly than P.A.M. and severe general reactions have been described 
following their use. 

As would be expected, the duration of penicillinamia after each injection 
of P.A.M. depends upon the size of the individual dose given. There is, 
however, a diminishing return in the levels as the dose is increased. Thus, 
though an injection of 300,000 units of P.A.M. will give an effective peni- 
cillin blood level for from two to four days, one of 2.4 million units will 
only give one for from six to ten days. In early contagious syphilis it is 
good practice to give an initial large dose of 1.2 (4 ml.) or even 2.4 million 
units (4 ml. into each buttock). It is known that single doses of this size will 
not only quickly render the patient non-infectious, but will actually cure the 
disease in a high proportion of cases. This ‘epidemiological dose’ is par- 
ticularly appropriate for itinerants or patients of low intelligence who may 
not return for further treatment. In underdeveloped countries where the 
prevalence of syphilis is often very high, it is sometimes difficult to persuade 
a patient to attend more than once for treatment. Here the one-shot treat- 
ment of syphilis and indeed of other treponematoses, such as yaws, bejel and 
pinta, is now established practice and the results to date have proved to be 
remarkably good. 

Although many experienced workers in the United States consider that 
clinical and serological results in early syphilis will not improve with total 
dosages of P.A.M. higher thar 4.5 to 6.0 million units, some venereologists 


~ 
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in this country, and more on the European continent, maintain that, in our 
present state of knowledge, a serious chronic disease such as syphilis, with an 
insidious capacity for lying dormant in the body for long periods of time, 
deserves invariably to be overtreated. With this view I have some sympathy, 
if only because there is a good deal to be said for extending the period of 
treatment long enough to impress the patient with the necessity for a pro- 
longed follow-up. I am satisfied, however, that in early syphilis the tre- 
ponemes are in most cases all killed after continuous exposure to penicillin 
for from one to two weeks and I believe that the idea of consolidation treat- 
ment with subcurative doses of arsenicals and bismuth is mistaken. If any 


treponemes survive after intensive penicillin treatment, it would seem to be 


more logical to attack them again with the most efficient and 


Safest tre- 
ponemacidal agent in our possession rather than to administer potentially 
dangerous drugs in a dosage more likely to be suppressive than curative. It 
is reassuring to know that relapses usually declare themselves within the 
first four to nine months after treatment and have been very rarely described 
after the second year. 

Where penicillin is freely available the following scheme of treatment for 
early contagious syphilis in adults can be recommended 

ist day P.A.M., 2.4 million units (Public Health dose) 

3rd day to roth day P.A.M., 600,000 units daily 

14th day onwards Consolidation treatment (probably unnecessary) 

P.A.M., g00,000 units twice weekly for five weeks 

If the ‘epidemiological dose’ of 2.4 million units is not given, equally good 
results seem to follow ten daily injections of 600,000 units and it is en- 
couraging to know that after ten days’ treatment the ‘build-up’ of penicillin 
results in an effective penicillinemia for a further seven to ten days after the 
end of the ten-day course. 

A new salt of penicillin, NN’-dibenzylethylenediamine di(benzylpeni- 
cillin), known as benzathine penicillin, is even more slowly absorbed from 
the site of injection than P.A.M. One moderate-sized injection of this 
product will maintain an adequate blood level for two or more weeks. When 
it has been tried ‘in the field’ it should prove ideal for the ‘one-shot’ treat- 
ment of treponematoses in underdeveloped areas. In my experience this 
preparation has given a good deal of pain at the site of injection but this 
usually subsides after twenty-four hours. 


HERXHEIMER REACTIONS 
Herxheimer reactions, i.e. slight malaise with a transient accentuation of 
primary or secondary lesions, are liable to occur a few hours after the first 
injection of penicillin as they did after the arsenicals and can be ignored 
Even in late syphilis with cardiovascular involvement the danger from these 
reactions has been greatly exaggerated and I agree with Beerman (1953) and 
other American workers that the cardiac catastrophes which very occasion- 
ally followed arsenical injections were more likely due to a vasculo-toxic 
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effect of the metal rather than to an exacerbation of the syphilitic inflam- 
matory process. Nevertheless, in patients with syphilitic aortitis, especially 
those who complain of anginal pain and whose coronary orifices may be 
stenosed, there is something to be said for beginning treatment with 


bismuth and iodides and delaying penicillin for three or four weeks 


LATE AND LATENT SYPHILIS 

At this stage it is difficult to be certain how much treatment is necessary in 
the late and latent stages of syphilis. It certainly should not be less than that 
recommended for early infections but it will one day probably be proved to 
be not much more. Careful post-treatment observation is far more important 
than the blind, continuous, so-called ‘insurance’ therapy with suppressive 
doses of toxic drugs so popular in the past. Careful clinical examination 
diagnostic lumbar puncture and radiography of the heart and great vessels 
should always precede the treatment of late or latent cases, after which a 
course of P.A.M. similar to that recommended for early syphilis should be 
given, omitting the ‘epidemiological dose’ but always including the con 
solidation course. Treatment need only be re peated at a later date if there is 
definite evidence of progression or relapse of the disease or if blood reactions 
become strongly positive again after having previously reverted to weakly 
positive or negative. Actually, in the great majority of cases overt lesions 
such as gummas, quickly heal after treatment and positive findings in the 
cerebrospinal fluid gradually revert to normal. In cardiovascular syphilis, 
post-mortem sections have shown that, even in cases in which structural 
damage to the aortic wall or valves has ultimately killed the patient, the 
syphilitic inflammatory process has usually been halted a few weeks after 
a short course of penicillin. Likewise, in tabes dorsalis, although the patient 
may remain ataxic and his reflexes disturbed, the cerebrospinal fluid 
becomes normal and the disease does not progress 

Although in late syphilis blood reactions often remain positive after treat- 
ment, the usual serological pattern shows a slow fall in the titre of the tests 
This fall often continues over five or more years and is completely compar 
able with that which followed the treatment of late syphilis with multiple 
courses of arsenicals and bismuth in the pre-penicillin era. It is as well to 
tell patients at the start of treatment that persisting positive blood reactions 
are of no serious significance and to stress the simile of their being often 


only a ‘serological scar’ of cured disease 


CONGENITAL SYPHII 


It is perhaps as a preventive of congenital syphilis that penicillin has had 
its greatest success, and it can be said that from 2.4 to 6.0 million units of 


P.A.M. will almost always ensure that the child of a syphilitic woman is 


j 


born free from disease. It is never too late to start treatment and good results 


' 
even dur ng the last week ft pregnancy It cannot be re 


; 


can be obtained 


peated too often that by themselves positive reactior in the cord blood or 





74 THE PRACTITIONER 


during the first few weeks after birth do not mean that the infant is infected 
If the mother has been properly treated during pregnancy, they are almost 
invariably of no significance and become progressively less strongly positive 
and finally negative without treatment. Nevertheless, clinical and serological 
observation of the infant for at least two years is advisable, on the assumption 
that factal infection may have occurred before the mother’s treatment was 
started 

Infantile congenital syphilis responds to penicillin as well as the acquired 
disease in its secondary stage and a very high proportion of cures follows 
prompt and proper treatment. It has been calculated that a total dosage of 
150,000 to 250,000 units of P.A.M. per kg. of body weight will give optimum 
results, but it is my practice to ‘overtreat’ all infants to the extent of giving 
them twelve daily injections of 150,000 units (0.5 ml.), a total of 1.8 million 
units. This dosage is well tolerated and rarely causes reactions at the injection 
site. A minimum follow-up of three years is necessary, blood tests being 
made monthly for the first six months or until negative results are obtained 
and thereafter at three-monthly intervals. ‘The cerebrospinal fluid should be 
tested before final discharge and it is good practice to examine the children 
once or twice during school age, as interstitial keratitis is occasionally seen 
in children with negative blood reactions. 


Late congenital syphilis responds to penicillin in the same way as does 


the acquired disease, although in conditions such as choroido-retinitis and 
nerve deafness the structural damage done is usually irreversible 
pathology of interstitial keratitis is still obscure but there is evidence to 
suggest that treponemes do not penetrate into the cornea. Although peni- 
cillin is advisable in this as in all other manifestations of syphilis, it seems to 
have no more effect on the progress of an attack than did the arsenicals an 
bismuth. ‘Topical cortisone, however, has vastly improved the prognosi 


this too often tragic complication. 


GONORRHGA 
As every soldier and many a schoolboy now knows, gonorrheea can be cured 
by a single ‘shot’ of penicillin. A low blood level (0.03 unit per ml.) for 
about twelve hours gives excellent results and this can be achieved by one 
injection of 300,000 units of P.A.M. or even less. Relapses occasionally 
occur and, when they do, are usually cured by retreatment with the same or 
a somewhat larger dose, the gonococci invariably proving penicillin sensitive 
when cultured and tested im vitro. Secondary infection, however, is not 


uncommon in gonorrhea and only too often the causal organisms, when 


known, prove partially or totally resistant to penicillin. Complications such 
as salpingitis, epididymitis and arthritis are often due to secondary infection 
and in these conditions treatment with large doses of penicillin, e.g. at least 
1 million units daily, combined with oral sulphonamides to deal with colli- 
form organisms, should be given. It is advisable to try more frequent in- 
jections of aqueous penicillin in addition to, or instead of, P.A.M. so that 
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high blood levels may be obtained. Often, however, penicillin fails to 
influence these complications and they rarely respond to the newer anti- 
biotics, but an attack of arthritis is usually benefited by fever therapy 


NON-GONOCOCCAL URETHRITIS 
This common condition seems to be almost invariably venereal in origin. It 
rarely responds to penicillin and in the great majority of cases a causal 
organism is not isolated. ‘Treatment is still empirical, streptomycin, chlor- 
tetracycline, oxytetracycline, erythromycin and sulphonamides all being 
more or less successful in shortening an attack if not in curing the patient 
Relapse is common and a dependable remedy for the condition, which is 
the cause of much anxiety and misery and not a little ill health, has yet to 
be discovered 
OTHER VENEREAL DISEASES 

Although H. ducreyi, the causal organism of chancroid, is not considered to 
be penicillin sensitive, non-syphilitic genital ulceration of uncertain etiology 


will often respond to a moderate dosage. In these cases it is probable that 


pyogenic cocci are responsible, but it is not justifiable to treat these con- 
ditions with penicillin until syphilis has been definitely excluded. Even 
then, it is better to use streptomycin and sulphonamides which will usually 
effect a cure without masking a possible syphilitic infection. 

Penicillin is also ineffective in lymphogranuloma venereum (Nicholas 
Favre) and in granuloma venereum (Donovan) but both diseases respond to 
chlortetracycline and oxytetracycline, and the latter to streptomycin as 
well. 

CONCLUSION 
It has been said with some truth that an attack of uncomplicated gonorrh«ea, 
promptly and properly treated with penicillin, is of less significance than a 
cold in the head and, with much less justification, that venereology now 
merely consists in the treatment of two diseases with one medicine. These 
quips, of course, take no count of the male or female consort of the gonor- 
rhea patient often in an unappreciated chronic stage of infection with 
prostatitis, urethral stricture or salpingitis, or of the non-specific venereal 
infections now every bit as important as the gonococcal ones; neither do they 
consider syphilis as a disease affecting so many organs in so many different 
ways. Careful diagnosis and the proper assessment of each patient are still 
the most important part of the management of every case of suspected 
venereal infection and the blind treatment of discharges and sores with 
penicillin is not only unfair to the patient but bewildering to the specialist 
under whose care he eventually comes. Fleming and his colleagues have 
given us a potent specific for two still serious diseases and it is up to us to 
see that it is not abused. 
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EPIDEMIOLOGY 
IN THE YORKSHIRE DALES* 


By WILLIAM N. PICKLES, M.D., D.S« M.R.C.P 
President of the College of General Practitioner 


It is an honour and a great pleasure to be asked to deliver the first James 
Mackenzie Lecture of our new College but I feel I should explain at the 
outset that I have nothing erudite to offer, as it is my custom to talk about 
simple things, everyday happenings and elementary deductions drawn from 
them, such as are within the scope of a somewhat meagre intellectual 
equipment. 

SOCIAL MEDICINI 
There is a good deal said about social medicine these days and it was a I 
time before I for one could grasp what social medicine really meant. ‘There 
was a gentleman in a French play—a sort of gentleman—who had a similar 
difficulty with the meaning of the word ‘prose’, and was elated when he 
found he had been speaking and writing prose all his life. | was similarly 
elated when a friend of mine said, ‘You ought not to have any difficulty 
you have been practising social medicine all your life’ 

I should not like to be misunderstood. I do not mean, nor did my friend 
that I personally was singled out for this distinction, but that all general 
practitioners could not help being practitioners of social medicine, provided 
that they are content to spend their lives practising in the same area. In its 
broader sense epidemiology is surely social medicine. 

Someone wrote 

\ man’s best things are nearest him, 

Lie close about his feet’, 
and again the immortal Jane: ‘You must employ the material w 
closest to your hand; you must contrive your story curiously out of the 
simplest everyday matters, as a small bird builds its nest from the mosses 
and twigs of the tree it lives in’. That is the advice of Jane Austen to her 


niece on how to write a book 


A PIONEER OF EPIDEMIOLOGY 


Here is what a pioneer thought about epidemiological studies in a country 
I 


yractice and I shall let him speak for himself. William Budd says 
| I 


‘It is obvious that the formation of just opinions on the question | 
spread may depend less on personal ability than on the 


pportunities f 


i 


*The first James Mackenzie Lecture, delivered before the College of Gener: 
Practitioners on November 20, 1954 
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mination which may fall to the lot of the observer. It is equally obvious that where 
the question at issue is that of the propagation of diseases by human intercourse 
rural districts, where the population is thin and the lines of intercourse are few and 
easily traced, offer opportunities for its settkement which are not met with in the 
crowded haunts of large towns 

William Budd (fig. 1) began his medical career with a period of country 
practice in his native village, North Tawton, in Devon and it was there that 
he was able to establish that typhoid fever was conveyed directly or in 
directly from person to person and was not due to certain vague insanitary 
influences as was then the accepted belief 
He was assailed with fierce criticism in his 
lifetime and then completely forgotten 


until a few vears ago 


HOW IT ALL BEGAN 
I recall most vividly an experience of four 
and forty years ago. A gipsy woman driving 
a caravan into a village in the summer 
twilight, a sick husband in the caravan, a 
faulty pump at which she proceeded to 


wash her dirty linen and following hard on 
the heels of this my first and only serious 
epidemic of typhoid fever. All this stamped 
upon my mind the unique advantages of oy ill 
the country doctor in the investigation of 

infectious disease. It showed me the ease with which an epidemic can be 
traced in the countryside and the ease with which it can be brought to an 


end. The handle was chained to the pump, where it remains to this day 


and there were no more primary sufferers 


EPIDEMIC JAUNDIC! 

hat was in 1910. | was a very inexperienced assistant in a country practice 
very near the one in which I have spent my life, and shortly afterwards | 
had another memorable experience 

Some years ago, I had a friend—rather a young friend—he was not then 
five years of ag He could play quite pleasantly on the piano could read 
al d even write ; ittle | said to him one day John, you'll soon be going to 


school: you'll enjoy that John replied, I'm not going to school, | know it 


all’. Now that 1 e attitude of many young doctors entering practice 


especially if they have done a number of house jobs, and it was definitely 
my attitude in th tar off days. I knew it all and I quickly began to receive 


some shocks and one of the first of these was the presence of an entire ly new 


infectious disease—jaundice in epidemic form. My elderly principal, who 


had been born and bred and had practised in the neighbourhood for many 


, ; 
vears, had seen several similar epidemics hey were familiar experiences 


to him and he ighed at my perplexity. Reference to my textbooks some 
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what restored my self-esteem, as the writers of these appeared to be, and 
actually were, in the same state of abysmal ignorance as myself and only 
recorded a very serious form of infectious jaundice which they called 
“Weil's disease’. I pondered long and often as to whether what I was faced 
with was of this nature in a milder form, and others pondered in the same 
way. It is a strange thought that the same agent which produced these 
epidemics, so prevalent in country districts and more interesting than 
harmful, should in the late war have produced such havoc. 

That such epidemics have for long been prevalent in country districts is 
to my mind clear. As concerns my own district, I have the evidence of my 
old principal—no mean practitioner of his art—the tradition of the country- 
side and the knowledge that seventy years ago there lived in Wensleydale a 
jaundice doctor who combined this useful occupation with that of a black- 
smith and castrator of lambs. Epidemic hepatitis as I have seen it and as he 
would see it, generally requiring no treatment, is just the sort of illness 


upon which a quack doctor could thrive, but after all he was only doing what 


so many of us do, keeping the patient in a state of tranquillity while Nature 
effected the cure. 

After 1910 I never saw epidemic jaundice again until 1929 and then I saw 
it to some tune. In a population of 5,700 there were at least 250 victims and 
of these I myself attended 118. I do not intend to enter the clinical field 
beyond stating that the disease ran a mild course in most of my patients. 
It is on the epidemiology I wish to concentrate. The epidemics I have been 
privileged to observe have behaved just like droplet infection epidemics and 
I am not convinced that that is not the usual method of spread. 

Those busybodies, the pathologists, have gravely prejudiced the issue in 
this disease by discovering the presence of the virus in the stools of sufferers 
and have so captured the imagination of observers that it is almost 
acknowledged that infection is in this way and no other. Exactly the same 
thing has happened in poliomyelitis and although I have seen no reference 
to the presence of the viruses of influenza in the faces, except in those of 
laboratory animals, I think their presence may be demonstrated and yet we 
shall most of us go on believing that influenza is carried from person to 
person by droplet infection. 


THE SAD STORY OF A VILLAGE FET! 


Here I have the sad story of a village féte (fig. 2). It gives evidence of an 
incubation period of about a month and is one of my best examples 


Five people began with the disease within a week (fig. 3) and I discovered they 
had an experience in common. They had all been present at a féte in one of our 
villages on August 28. Some sufferer from the disease I felt had also been at the 
fete. After a prolonged search I found that a young girl, who began with the diseas« 
on August 23, was at the entertainment. I had actually seen her in bed in the morning 
and never dreamt she could have left it. I feel she must have eluded me with some 
skill throughout the afternoon, as I was there myself and never set eyes on her. She 
spent the afternoon with E., another young girl, and was in the house of Mrs. (¢ 
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so it is fair presumption that she infected these and probably the other three. This 
young girl E. was a maid in a village, four miles distant from this féte and she in 
her turn infected four others. One was her employer's young son, another his friend 
and another her own great aunt. All this was reasonably clear but of the fourth, M., 
there was some doubt. He was a rather pathetic little fellow of 40—since dead of a 
tuberculous kidney—and 
denied all acquaintance with 
this young girl, but his sister 
gave him away shamelessly, 
‘Robert not know Margaret’, 
said she, ‘why he’s very fond 
of her. He generally goes in 
at the back door in the even- 
ings and helps her to wash 
up’. Robert might well have 
said with Samson, ‘If ve had 
not plowed with my heifer, 
ye had not found out my 
riddle’. A brother of Robert 
succumbed a month later 
and in January, with poetx 
justice, the tell-tale sister 


Thus to my knowledge, 

one young girl deter- 

2.—The beginning of an epidemic of jaundice mined jaundic © or no 

jaundice—to have what 

she considered her legitimate amusement, communicated the disease to 
thirteen other people. 

I came to the conclusion in 1929 that the incubation period of epidemic 


jaundice was about a month, the period of infectiousness about a week and 


that the disease was spread from person to person probably by droplet 
infection. I have acted on this and have not enforced isolation for beyond a 
fortnight, with complete suc- 

cess. In 1954 I have nothing 1929-30} 

to add to these conclusions | JU[Y {11 Parent in Juty ? cate 
as I have had the oppor- AUG Reet tt 
tunity of observing eight TTT TTT 

further, if smaller, outbreaks of come =e 

which have faithfully re- I 

produced these features. N TH 


t+ + eee 

+t + +e ee 

/ ++ ++ ++-+-4-4-4. 
j + +4444 


VILLAGE FETE 


BROAD WENSLEYDALE 
What of the district (fig. 
4, 5, 6) and the people 
among whom I have been 
privileged to work for so many happy years? 

I recall to mind a particularly lovely evening in early summer, when | 
climbed alone to the summit of one of our noble hills. The setting sun lit 
up the grim pile of an ancient castle, once the prison of history’s unhappiest 
queen. Our attractive little lake seemed to lie at my feet and, one by one, I 


Fic Epidemic jaundice 
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made out our grey villages with their thin pall of smoke. And as I watched 
the evening train creeping up the valley with its pauses at our three stations, 
a strange thought came into my head that there was hardly a man, woman 
or child in all those villages of whom I did not know even the christian name 
and with whom I was not on terms of 
intimate friendship 
Does not this intimate knowledge 
of his flock put the country doctor on 
a superior strategic pinnacle for the 
study of some such subject as epidemic 
disease? 
I could say much of my patients, the 
Yorkshire dalesfolk, of their shrewd- 
ness and ability, of their remarkable 


memories, of their at times startling 


Broad Wensles dale 


intelligence, which tempts me to de- 
plore that in some ways formal education blunts the edge of intelligence 
the great John Hunter would have none of formal education you will 
recollect--of their seemingly impenetrable crust which is only a crust 
concealing great friendliness and goodness of heart 
hese are just the people to help a doctor in his investigations. Matters 
so delicate as heredity and consanguinity have to be approached with care 
and tact, but I have found my own patients cooperative and slow to take 
ottence. | have known the grandparents of many of my present-day patients 
and have been able to trace characteristics, medical and otherwise, through 
the generations to the present day. I cannot help knowing in this era mucl 
about the details of their relatively simple existence. I know what markets 
the farmers frequent, the schools the children attend, without being too 
inquisitive the young people’s love affairs, the festivities which take place in 
every village in the Dale, the shopping 
visits to the large towns, the yearly 
expedition to the Pantomime and 
the summer trip to the seaside 
On so many occasions these expedi- 
tions have brought infectious dis- 
ease into our midst and one is rarely 
at a loss as to the origin ofl 
epidemic 
There is, in addition, continuity and 
Silber tn Wenshawdal stability in country practice. Most of 
us show but little inclination to change 
our habitat, and retire with reluctance, knowing that our real life is then 
over and fearing to experience that utter loneliness which inevitably would 
come with a separation from our work and from our friends. Not everyone 


has the temperament of a Diocletian, content to throw aside the purple and 
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grow cabbages, and even he, as good students of Gibbon will remember, 
lived to regret it 


RECORD KEEPING 
If one sets out to study epidemics in a country practice one must have some 
simple technique. I carry a pocket diary and each patient is written up at the 
bedside under the date on which the illness began At suitable intervals these 
are entered up on the charts by my wife. I always take the greatest care to 
acknowledge with gratitude her share in these investigations, but I must 


An aerial view of Aysgarth 
“4 


have done this to excess in Australia three vears ago. as a Melbourne 
, : 


newspaper had it that she wrote all my speeches for me, whi 


going a bit too far! A chart is kept of every quarter as it 

coloured square is selected for each infectious disease an 

allotted a square placed opposite the appropriate group ill s and 
under the date of onset 


hese charts are in book form; the names and ages of the sufferers are 
written on the opposite side of the page under the particular symbol of the 


disease, with short clinical or epidemiological notes as necessary 
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MEASLES 
It is the short and only possible exposure for which one is always on the 
look-out and here is an instance in a measles epidemic. 


A man in a village remote from the prevailing epidemic exhibited the disease. 
Twelve days before, a friend of his had called at my surgery and, finding no-one at 
home, repaired to the village inn, which is conveniently situated on the other side of 
the road, and sat cheek by jowl with this man over their pints. Returning to the 
surgery he was found to be suffering from measles, and during the short visit to the 
inn he appeared without reasonable doubt to have infected his companion and the 
incubation period was most accurately twelve days. 


INFLUENZA 

Influenza, however, is the most important of our epidemic visitants. More 
than any other disease it transforms the busy but orderly existence of a 
country doctor into a nightmare. To visit 50 houses, as I have done, and see 
three times that number of patients, is no small feat in the space of a working 
day, however long. In the 1937 epidemic the ferocity lasted under a month 
as it quickly spread from village to village, due I believe to improved methods 
of transport. 

My most interesting experience was in the epidemic of 1933. Aschool- 
mistress returning from a Christmas visit to her parents in Scarborough, 
though feeling far from well, attended her school for one brief morning 
session. As a kind of recording angel it is painful for me to have to note that 
78 sufferers from influenza among her pupils and their families resulted 
from this unfortunate attendance (fig. 7), and of this the worthy lady is 
herself blissfully unconscious to this day. 

It is quite certain that this village, which was the only one to suffer 
severely in 1933, almost escaped in 1937, suggesting some measure of im- 

munity in a group of villages 

JANUARY In 1946 I had the privilege 

9 15 ‘| and pleasure of a visit from 

that great Australian 
scientist, Sir MacFarlane 
Burnet. He agreed with me 
on this point and later we 
were able to show from my 
charts that in a village com- 
munity there is a consider- 
able degree of immunity for 
four years, but that this declines and disappears altogether in seven. 

I think the help I got from Burnet on this occasion, although he does not 
like me to say so, illustrates that it is the role of the country doctor to collect 
facts from which others more skilled can draw conclusions. 


Fic. 7.—An epidemic of influenza. 


CHICKENPOX AND SHINGLES 
I had an interesting epidemic of chickenpox and shingles in 1937 (fig. 8). 
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This originated in April in a young married woman with supra-orbital 
zoster. Her baby developed lumbar zoster with a widespread chickenpox 


rash—a fairlv rare combination. A little girl much attached to this baby next 





developed the disease. She 





returned to school one week 


after falling ill and promptly APRIL 


infected a dozen of her school- 





mates. The epidemic spread 


MAY 


to a neighbouring village in 





July and claimed another 
victim from zoster his JUNE 


patient, an elderly woman, 


lived at a farm really in the TULY 


wilds and the only possible 








source of infection was a small 








her mother three days before \ ARICELLA ® HERPES & 
THIS CHILD HAD BOTH DISEASES SIMULTANEOUSLY. | 





girl who was taken there by rTitTTTT 
~ | Seen! 








she developed a rash, suggest- 
ing that she was infectious at 1 epidemic of chickenpox and herp: 
that time. ‘This child also ~~ 

added to my knowledge later, in that she dev eloped chic kenp x eight years 
afterwards, providing the only occasion on which I have attended a patient 


twice with this disease. | have never attended a patient twice with measles 


INFECTIOUS DISEASE IN GENERAL PRACTICE 
That the charting of epidemic disease is no light task in a country practice 
may be gathered from the fact that in twentv years, 6,808 instances of in 
fectious disease have been recorded. The diarrhoea! diseases, sometimes 
Sonne dysentery, top the list, followed by influenza. At the bottom, thank 


God, come diphtheria and poliomyelitis: 


Diarrheea and vomiting ‘ German measles 177 
Influenza 3 Hepatitis 149 
Febrile catarr! Scarlet fever 125 
Measles Glandular fever 

Tonsillitis 7 Lobar pneumonia 
Chickenpox Bornholm disease 
Whooping-cougl Diphtheria 

Mumps Anterior poliomyelitis 


Zoster 
lotal © 


Perhaps teaching bodies do not realize how few of those diseases which 
loom large in a general practitioner’s work are ever seen by the student in 
his ordinary course. ‘his seems to suggest that facilities should be given to 
the student to visit patients in their own homes, s he does not se« 


sufferers from these diseases for the first time whe > ti uD practice on 
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his own account. Furthermore, I believe that from the human standpoint 
it would be a wholesome corrective to hospital outpatients, that fascinating 
collection of interesting cases, for a student to go alone into patients’ homes, 
sit down and talk to them and get to know them and find out that his life is 
to be spent ministering to men, women and children and not cases and, in ad- 
dition, to discover at first hand under what conditions they live 


DIPHTHERIA PROPHYLAXIS 
In my time in Wensleydale diphtheria appeared rarely but when it came it 
killed, and consequently protective inoculation has for many years been an 
especial care. Bearing in mind that in inoculated children added protection 


is acquired by subsequent actual experience of the organism I had a little 


doubt whether it would be possible to produce permanent immunity in a 
child population in which such contact with the organism would largely be 
lacking. In Hamilton, Ontario, after many years of a high percentage of 
inoculations, carriers virtually disappeared, suggesting that the germ had 
been effectually banished from that City. That is all to the good, if one re- 
mains in Hamilton, but if one becomes a Canadian soldier and is drafted to 
a camp in England, it is possible that one’s immunity may have worn thin 
and, if exposed to diphtheria, one might develop the disease, and this is 
precisely what did happen. 

Bearing all this in mind, it was with some trepidation that I undertook a 
Schick-testing campaign some years ago. I tested 306 inoculated children, 
some two and some five years after inoculation, and found 36 reactors, that 
is 11.76 per cent. Omitting the control, and using only the toxin, reading at 
the end of a week even slight redness as positive, it is very probable that some 
pseudo-reactions were included. The total of only 36 reactors in these 


children was therefore not discouraging. 


rUBERCULOSIS 

Now I come to the most important of our infectious diseases. Patients get 
into a panic at the thought of chickenpox and measles—even German 
measles—but take appalling risks in respect of this one 

In 1913, shortly after I went into practice at Aysgarth, my partner and | 
set out on horseback one Sunday afternoon as he was anxious to show me 
certain farms only attainable by that mode of transport. In one of the more 
remote of these a farmer sat crouched over the fire. As we talked to him his 
thin shoulders were shaken by a dreadful cough and he spat frequently and 
some of his sputum did not reach the fire. The kitchen seemed to be full 
of dark, curly-headed little girls and we chased them away while we stripped 
their father for examination. The signs were only too definite and as we 
took away his sputum in an old Bovril pot and, late though the hour of our 
return, stained and examined it, the diagnosis was clear. ‘Iwo years ago that 
man died at the age of 79 but three of those delightful children died of 
pulmonary tuberculosis in early womanheod and a fourth with a growing 
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family of her own some years ago had signs in her chest and intermittently 


a positive sputum 


A brother and sister dying miserably from this complaint had rather 


obviously been infected by their father who at 60 was reasonably well 
here was something macabre in the laugh and the jest with which he 
turned aside my solemn warning. ‘Doctors gave me up 40 years ago 

In the War years I took a young Harvard physician to our children’s 


sanatorium largely filled with little bovs and girls suffering from tuberculous 


glands of neck. I was overcome with shame and bitterness when I realized 
that he was observing these conditions for the first time ir 


United States of America, or the more enlightened parts 


adopted the obvior nethod of eliminating them 


BORNHOLM DISEASI 
goes gleaning 
-side chance-blades 

wrnfields by hin 
» which forma 
bh 


un 


itl » patient suffering fron 


lo meet w 
diagnosis cannot be given is no new experience for any one of us but to 


' 
i 


face to face with a series of seven, suffering from what was apparently a 
undescribed infectious disease, was the fate of my partner, the late Dr. Dean 
Dunbar, and myself in the summer of 1933. I hope I shall be able to b 


ch pre vailed before a diagnosis 


ring 


home the atmosphe¢ re of utter helplessness wh 
was forthcoming, believing that a like experience will be the f: 


general practitioners 
In the early morning of a bright July day, | 
farmer, thoroughly alarmed: Would I come t 
een taken seri 
Chis boy 23 I had been juite well and 
vas then suddenly attacked with pain in the upper 
I er to have had a fit. When I saw hin 


abdomer 


and was th ugt t 

he was deadly pale, seemed limp and ill and was 

breaths which were obviously giving him discomfort. At this nperat 

8° I 36.7 ). Later in the morning my partner saw him in a returr 
the respiratory mus« 


there was a painful spasm of the [ 


bservation. We saw him again 


, 


acute but 


was 9 
the acute pair 
I ly tl hap! 4 very acute clinica 


ire was changed. His face was flushed, his tempera 


s nostrils were worki 
At this point we felt 
to the parents tha 
although cli al signs of this disease were completely lacking 
1s a reasonable suggestion. In the evening he seeme 
to add t yur 


ng and hus respirations 


onia 
I still think th 
if at the same time 
100 | 37.5 ¢ 


to bring 

His temperat 

no pain 
The next 


the pane, g 


he little rascal, standing 


reeted smilingly but I thought 

path. I examined him carefully but could find nothing to 
of the previous day. I told his mother | had no idea what h 
child, bu troubles were now over and she shoul 
remark as I was to learn later, for on ti 


an extrermn 
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in very much the same state as on the first day of his illness and he had several hours 
of the same distressing symptoms with the addition of pain in his back, which pre- 
vented him raising himself in the bed. The next day his evening temperature was 
99.8° F. (37.7° C.), he had a drenching sweat, but thereafter completely recovered 

The family consisted of father, mother and three little boys in addition to the 
first little victim, and the boon companions of the boys were three little girls wh« 


lived on the opposite side of the main road. Two of these were bending over the 
first little sufferers couch on the very first morning of his illness. I told the boy 
mother that these voung women were better in their own home until we had de 
what was the matter with her child and packed them off, little thinking th 
damage was already done. To cut a long story short, two of the brothers 
attacked on the second and third day respectively of the first boy's illness and 
two little girls on the fourth day. Four days after the boys’ recovery, the fathe 
became a victim 

We were therefore dealing with a disease obviously of an infectious nature, 
quite unknown to us, and in which our textbooks gave us no assistance 
‘T'wo problems presented themselves for solution: ‘Where did this strange 
disease come from and could we give it a name?’ The first was partially 
inswered immediately. Four days previous to the appearance of the disease 
in the first boy, two children were brought to the farm from the York 
neighbourhood to join in the fun of the haymaking. I was told one of ther 
1 little girl, spent it sobbing with pain on the sofa and, although I did not 
see her, I have no doubt she was the infecting party 

The second problem was more difficult, but was eventually solved con 
pletely. I had the good fortune the previous year.to be in correspondence 
with Dr. Ejnar Sylvest, a general practitioner of Copenhagen on the subject 
of epidemic jaundice and he very naturally sent me articles on a condition 
he called ‘myositis epidemica’ or “Bornholm disease’. I was unable to read 
his articles in Danish, but his references to epidemic pleurodynia, epidemic 
pleurisy, above all to epidemic transient diaphragmatic spasm, made mx 
realize | was on the right track. Finally, a copy of a paper submitted to the 
International Office of Hygiene in Paris settled the matter without a shadow 
ot doubt 

Besides the usual intermittent character of the disease there are three 
points in diagnosis, which have been of use to me and which I should like to 
stress 

(1) The greatly increased respiratory rate, whether the pain be thoraci 
or abdominal 

(2) The almost invariable absence of vomiting 

(3) The rarity and lack of prominence of cough 

his then is Bornholm disease, epidemic myalgia or, as it is called in 


America, ‘the devil's grip’, a disease of alarming symptoms, but no death 
rate 


I used to indulge in a cheap gibe at the expense of the surgeons that the 
only possible danger was that the patients might fall into their hands 
through lack of diagnosis and now I have crashed headlong into the trap 
myself. In the autumn of 1949 we had fourteen sufferers and I myself sent 
two of these to the operating theatre: one, a little girl of three who appeared 





EPIDEMIOLOGY IN THE 


iy as 


most Convincing 


woman of 25 


Had I in 


who si 


pendicitis 


development of retrocecal appendicitis in four other met 


would have saved the poor woman an 


YORKSHIRI 
a sufferer from acute intuss ISCe] 
the second instance been able to wait 


unnecessary 


DALES S7 


pti and a second a 


on. 


howed up quite well as a victim of retrocecal ap 


another day, the 
*mbers of her family 


peration Both | an 


oO 
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HARLEY STREET 


By LEONARD JACOBS, M.B., B.S 


For more than three-quarters of a century the words ‘Harley Street’ have 
symbolized for the layman all that is learned and skilled in British medicine 
So much eminence could not be contained in one street, and the title now 
embraces the neighbouring area. Disraeli called them ‘flat, dull, spiritless 
streets, resembling each other like a large family of plain children’. Plain 
faces, however, may hide interesting stories which can be discovered only 


on closer acquaintance. It may be the same with streets 


EARLY HISTORY 

Harley Street lies in the eastern part of the metropolitan borough of St 
Marylebone, and the medical area consists of about 100 acres, bounded on 
the north by Marylebone Road, on the east by Portland Place, on the south 
by Cavendish Square and Wigmore Street and on the west by the line of 
Marvlebone High Street. In 1086, the Domesday Book recorded two manors, 
Tyburn and Lilestone (Lisson), covering most of the area of moder 
Marylebone, the former to the east, the latter to the west. Through the 
years they were granted to various favourites by the Crown although the 
ludors and Stuarts kept control of the fields of Marylebone Park for hunt- 
ing. ‘These are now the Crown property of and around Regent’s Park 

In 1708, The Manor of ‘Tyburn was bought by John Holles, Duke of 
Newcastle, for £17,500. It consisted of two lots of land, a main one of 
203 acres and a smaller one in St. John’s Wood of 63 acres. The main one 
lay north of Oxford Street and consisted of farm land, a few farm buildings 
two public houses and the village of Marylebone with its unimportant 
high street, a church and two bowling greens. The growth of the great 
squares and streets south of Oxford Street had set an example which Holles 
had planned to follow, but he died in 1711 and the responsibility devolved 


upon his heirs. In 1715, the first plans were drawn up, and within eighty 


years the actual streets had come into being, with a layout and names which 
have persisted almost unchanged to the present day. New streets needed 
new names, and where better to find them than in the family of the land’s 
owners? The story of Holles and his descendants provides the reason for 


almost every street name immediately around Harley Street 


NOBLE NAMES 
John Holles was a wealthy commoner who married Lady Margaret 
Cavendish, daughter of the Duke of Newcastle. On the death of the Duke 
without male issue, Holles successfully petitioned for the title. Holles’ 
estate was inherited by his only child, Lady Henrietta Cavendish, who in 
1713 married Edward, eldest son of Robert Harley, first Earl of Oxford and 
Mortimer (fig. 1). They in turn had an only daughter who married William 
Bentinck, second Duke of Portland in 1734. When the fourth Duke died in 
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1854 his various estates were divided among his children, the whole of the 
Marylebone estate ultimately being inherited by one of his daughters, 
Lucv Countess Howard de Walden 

Holles also acquired the Cavendish title of Viscount Mansfield as well 
as the Cavendish estates at Welbeck (Nottinghamshire) and Bolsover (Derby- 
shire), while at the head of another branch of that family was the Duke of 
Devonshire who was 
Lord of tl Manor of 
Chesterfield (Derby- 
shire). Harley was also 
Baron Wigmore (Here- 


had 


ford) and estates 
at Wimpole (Cam 
bridgeshire). William 
Bentinck was also 
Marquis of Titchfield 
Hampshire) and Vis- 
count Woodstock (Ox- 
fordshire and had 
estates at C/ipstone and 
Carburton (Notting- 
hamshire) and at Bu/l- 
strode (Buckingham- 
shire), whilst his eldest 
laughter married Vis- 
count Weymouth Ox 
ford Street was 
named because it 
the road t that city, 
not because of Harley's 
title 
he remainder of th rr OARLED Wy Orson 
names in the Harley : vir nee y vesrams 
Street area are of varied call h Ley > Rerwg ANN 


origin. Queen Anne 
and Park are selt 
explanatory. The Duke 
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i i bef 


the Harleiar 


in Cavendis} og lare ' oe ean ae ee f the British Muse 


and Sir James Langham 


one at the end of Portland Place. In recent years Chesterfield Street | is Deen 
renamed after Francis Wheatley R.A., and Weymouth Mews after the family 


ot John Wesley who lived nearby The south-west corner of the area lies 


outside Holles’ purchase. It was partly owned by the Hinde family, and in 


1775 Jacob Hinde married Anne Thayer, the daughter of another loca 
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landowner. Viscount Mandeville was a title of the Duke of Manchester 
who built the mansion that now houses the Wallace Collection. The origins 
of Reaumont and Westmoreland are not known 


EIGHTEENTH CENTURY DEVELOPMEN' 
Building began in Cavendish Square in 1717 with the intention that all the 


/ 





, = 
by the nobility; the 
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1 houses should be owned 
\f 


1/12 
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4 bursting of the South 


~~ SS 


Sea Bubble, however, 
and the consequent 





-" 
- 
bf 


economic depression 


ld mrguoald 


delayed orderly de- 
velopment, and the 





square and surround- 
ing streets grew in a 
haphazard manner. 
Rocque’s map of 1746 
shows the area between 
the north of the square 
and Oxford Street as 
completed, and by 1768 
Harley Street had ex- 
tended as far north as 
Weymouth Street 

Growth beyond 
Devonshire Street, into 
the Crown property 
bordering on Maryle- 
bone Park, was delayed 
until after 1810. Wim- 
pole Street could go no 
farther north than Wey- 





mouth Street until the 
Marylebone Gardens 
of the Harley Street area. were closed in 1778. In 
the time of Henry VIII 
a royal hunting lodge had been built on the site of present-day Devonshire 


(Stockdale 


Mews. In 1650, the grounds (now Beaumont Street) had been leased 
separately and opened to the public, although it was not until 1738 that they 
were turned into organized pleasure gardens. The entrance was from the 
High Street, at a point marked by today’s public house, the Rose of 
Vormandy. When the Gardens finally closed, the land was rapidly built 
over, and by 1797 the street plan for the whole area was much as it is today 
with the exception of Upper Regent Street (fig. 2, 3) 
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Lord Foley, the first cousin of Edward Harley, quite early built himself 
a mansion on the present site of Broadcasting House. In 1767, his son 
obtained a special clause to the lease guaranteeing him an unobstructed 
view northwards to Hampstead and Highgate. When the Adam Brothers 
built Portland Place north of Foley House in 1778, they met this condition 
by making the street 125 feet wide-——the width of the mansion. In spite of 
its grandeur Portland Place was only an isolated enclosure, coming from 
nowhere and leading nowhere. By 1814, however, the growth of Maryle- 
bone and, in particular, John Nash’s development of Regent’s Park with 
its surrounding terraces, necessitated a new north-south thoroughfare. To 
provide this Nash planned Regent Street, sweeping from Carlton Terrace 
through to Portland Place and the Park. Only the Foley site was in the 
way. As the then Lord Foley had just run through his fortune, Nash was 
readily able to buy the land. He sold part to the Crown for the street, and 
the remainder to Sir James Langham who built his house on the site of the 
later hotel 

SOME EARLY RESIDENTS 

Che north side of Cavendish Square was leased to the fabulously wealthy 
Duke of Chandos. He planned a mansion facing on to the whole side of 
the square, with a wing at each end, one in Harley Street and the other in 
Chandos Street. Only the wings, however, were completed. (This should 
not be confused with the present Chandos House in Queen Anne Street, 
now the home of Lord Kemsley. This was built by Robert and James Adam 
for the third Duke in 1771, and is one of the finest examples of their work.) 
One of the earliest residents of the square was Dr. James Newton who 
moved into a house on the east side in 1720. He has the distinction of having 
been the first doctor in the area. It was not until 75 years later that another 
doctor lived in the square— Matthew Baillie, the last holder of Radcliffe’s 
Gold-Headed Cane. At that time the leading specialists held their consulta- 
tions in coffee houses at certain hours. Baillie was the first to let it be known 
that he could be seen at his home instead. 

Although the Harley Street wing of Chandos House was completed by 
1729, it was not yntil 1752 that the first ordinary houses were built and 
occupied. A few years later the first doctor, William Rowley, moved into 
No. 66 (now 47). He was a keen collector of degrees, and gave himself the 
additional title of ‘Man-Midwife’. A prolific writer of medical pamphlets 
for public distribution, he also compiled a four-volume work on ‘Medical 


Practice’. He violently condemned vaccination, and claimed a cure for 


cancer. Needless to add, he had a large practice and amassed a considerable 


fortune! He was followed in about 1800 by Dr. James Latham, a physician 
of repute on the staft of St. Bartholomew's Hospital. 

In 1829 there were bigger queues in Harley Street than any qualified 
doctor has ever attracted. John St. John Long, originally an Irish artist, 
was dispensing his Lotion and Inhalant at No. 41 (now 84). His formula 
was the ‘Saviour of Mankind from all Ills and Ailments, the Great 
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Lengthener of Life, the One and Only Distributor of Health, the Sole 
Remover of Odious Blemishes and other Drawbacks to Beauty’. His income 


; 


was over {10,000 a year. Two of his patients had the misfortune to die o 


gangrene after the application of the lotion. ‘The first death cost him a fine 
of £250 (one of his titled female patients spent much of the trial whispering 
in the judge’s ear). He was found not guilty on the later charge 

Less sensational was the founding, in 1843, at No. 66 (now 45) of the 
Governesses Benevolent Institution. Its aim was to improve its members 
working conditions and thus ‘gradually to raise the tone of female educa 
tion’. Five vears later it was renamed Queen's College, the first college in 
England for women. Dr. Elizabeth Garrett and Dr. Sophia Jex-Blake were 
amongst its graduates. In 1853 Florence Nightingale took over the moribund 
Hospital for Invalid Gentlewomen, removed it from Chandos Street and 


gave it new life in Upper Harlev Street 


SOME FAMOUS RESIDEN 
Harley Street was rapidly becoming a highly fashionable address. ‘Ih 
early residents included, besides several peers and ambassadors, Admiral 
Hood, the Duke of Wellington’s family, Lady Nelson and the artists 


Turner and Ramsay The other streets followed the example Wimpok 
Street, later described by ‘| ennvson as a long unlovely street. grew 
steadily from the seven houses of I73C Its residents included Edmund 


Burke, the historian Henry Hallam and, at No. 50, the Barrett family. Its 
first doctor was Sir Lucas Pepys, president of the Royal College of Physicians 
in 1804. Welbeck Street also developed early. Its most notable resident was 
Thomas Young, sufficiently erudite to be both the author of a theory of 
f rl 


olour vision and also a substantial contributor to the deciphering ‘ 


Rosetta Stone. James Boswell lived in Queen Anne Street, which he 


described in 1788 as ‘a genteel neighbourhood’. At that time Edware 


Gibbon was completing ‘Decline and Fall’ in nearby Bentinck Street 


DOCTORS MOVE IN 
Following the persons of fashion westward came the doctors of fashion a1 
distinction although it was not until 1860 that there were more than a score 
in Harley Street. In the eighteenth century there had been two main group 
of consultants, the larger living in the city and on the staffs of St. Bar- 
tholomew’s, Guy's, the London, and St. Thomas's Hospitals (the latter 
being then near London Bridge), the smaller living around Piccadilly and 
attached to St. George’s Hospital. As London grew, the doctors moved 
first, tentatively, to Bloomsbury, then to Hanover Square and finally to 
Cavendish 5g rare and Harley Street. In Harley Street the southern end 
was the more desirable. Mr. Percy Flemming records that when, in 1886 
Sir John Tweedy moved from No. 24 to No. 1 soo vards north, his 
older colleag ies warned him that he was comn itting pre fessional suicide 


The number of consultants living in Harley Street increased rapidly 
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In 1860 there were 22, in 1904 there were 85 and by 1914 there were another 
hundred. There are obvious reasons why a profession should congregate 
what is originally a matter of convenience of intercourse rapidly becomes a 
matter of professional prestige. The area had certain advantages by virtue 
of its central position: central to the hospitals and to the main line termini 
where country patients arrived on their way to their London consultations 


THE MULTI-PLATED ERA 
Until 1918 the specialists had their consulting rooms in their own houses, 
but changing fashions and the growing numbers of those seeking rooms 
caused them to move their homes out to the suburbs. The houses were 
divided up, and the era of the multi-plated door had arrived. In Harley 
Street alone there were 297 plates by 1924, rising to around 600 in 1934 
and by 1938 there were 718. Wimpole Street and Devonshire Place in 1938 
provided about another 400. The last war made little change. ‘The figures 
today (1954) are Harley Street, 813; Wimpole Street, 226; and Devonshire 
Place, p22. There are some 350 in the other streets of the area, making a 


total of more than 1,500 


SOME OTHER INHABITANTS 
Naturally the concentration of doctors has led to a similar concentration of 
medical organizations. ‘These include the Royal College of Obstetricians 
and Gynaecologists, the Royal Society of Medicine, the National Heart 
Hospital, the Royal Society of Tropical Medicine and Hygiene, the Medical 
Society of London, the Royal Institute of Public Health and Hygiene, the 
Ciba Foundation, the Tavistock Clinic, the Royal College of Nursing, the 
editorial offices of The Practitioner and an increasing number of offices and 


showrooms of important pharmaceutical firms. Among the notable non 


medical institutions in the area are the Royal Academy of Music, the 
Trinity College of Music, the Wigmore Hall, the Wallace Collection, the 
London Historical Society, the Swedish, Polish and ‘Turkish embassies, 
the ‘Times Bookshop, the London showrooms of Wedgwood china, the 
Royal Institute of British Architects, and the British Broadcasting 
Corporation 
rHE END OF AN ERA? 

‘That is the story of Harley Street. As a medical centre it has probably 
already passed its zenith. The growth of the centres of medical learning 
outside London has led to a better distribution of professional skill; in 
London a movement away from Harley Street to the private consulting 
rooms of hospitals has already started; and, most significant of all, the 
patient is learning that the right address is not a substitute for, or neces- 
sarily a guarantee of, professional attainment. Nevertheless, it will be a long 
time before the layman forgets that undeniable mystique in the label ‘He's 
a Harley Street man’. 


Figures 2 and 3 are reproduced by courtesy of the Public Libraries Committee 
from maps in the Local History Collection of the St. Marylebone Public Library 
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LXXXV.—_SOME RECENT DEVELOPMENTS IN THI 
PRACTICAL APPLICATION OF ENZYMES TO MEDICINI 
AND SURGERY 


By HENRY J. TAGNON, M.D 
CMmef of Vedicine, Institut Fules Bordet 
Centre du Cancer de I’ Université Libre de Bruxelles, Beleitum 


IT is not my purpose here to consider the general significance of enzymes in 
medicine: such an undertaking would be equivalent to reviewing the whole 
field of biochemistry as applied to medicine. But in recent vears, enzymes 
have been introduced into medical practice as diagnostic and therapeutic 


tools and some of the recent developments in this field will be reviewed 


DEFINITION 
Enzymes are organic catalysts and, in the definition of Ostwald, a catalyst 
is an agent which affects the velocity of a chemical reaction without appeat 
ing in the final products of the reaction. For instance, colloidal platinum, 
which is a simple catalyst, catalyses the decomposition of hydrogen per 
oxide into water and oxygen. A catalyst does not create a chemical reaction 
What it does is to affect the rate of the reaction that it catalyses. A second 
important characteristic is that the effect of the catalyst is normally out of all 
proportion to the amount used. For instance, a minute quantity of colloidal 
platinum is sufficient to catalyse the decomposition of an unlimited amount 
of hydrogen peroxide. This is also true, in a certain measure, for enzymes, 
which differ from other catalysts, however, in that each enzyme catalyses 
one kind of reaction only. Chemically speaking, enzymes are proteins and 
have a high molecular weight. It follows that thev are generally inactivated 
by heat. They can usually be extracted from the cells in which they are 


produced 


USE OF ENZYMES IN THERAPY 

\ consideration of enzymes as therape itic agents 1s logical since enzymes 
are biological catalysts of high specificity capable of promoting vitally in 

portant chemical reactions in the presence of adequate amounts of suitable 
substrate. It is natural that one would hope to influence biochemical re 

actions in the organism by the administration of suitable enzymes. But there 
are many difhculties in the way. In the first place, these substances are pro 
teins and they have to be prepared from animal tissues. The problem of 
antigenicity has therefore to be overcome if prolonged administration 


contemplated. For instance, it is well known that such enzymes as trypsin 


and pepsin are antigenic and that their intigenmicity is species sp « In 


Jamuary 1955. Vol. 174 95) 
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this connexion, complete purification of the therapeutic enzyme is desirable 
because it eliminates the enzymatically inactive but antigenically active 
bound proteins. It follows that only since purified and crystalline enzymes 
became available as a result of the work of Summer, Northrop and Kunitz 
have practical attempts at using enzymes therapeutically been possible 


Another difficulty originates from the nature and site of action of most 
enzymes. The majority are intracellular and their site of action is the cyto- 


plasm of the cell. To be efficacious therefore therapeutic administration of 
the intracellular enzymes would have to result in the penetration of the 
enzyme into the cell. But we know that proteolytic enzymes, like trypsin 
and chymotrypsin, do not penetrate into living cells and it is probable that 
the membrane of the living cell is impermeable to this high molecular type 
of compound. Digestion by these proteolytic enzymes, however, indicating 
penetration, takes place rapidly if the cells are killed. It is therefore doubtful 
whether the simple parenteral administration of enzymes could generally 
result in an increase in the intracellular concentration of the administered 
enzyme. Oral administration is probably out of the question since the 
digestive activity of the gastro-intestinal secretions destroys enzymes quite 
effectively. 

Even if the enzymes could cross the cellular membrane, there is little 
probability that they would localize at the intracellular site where enzymatic 
activity should take place. For instance, it is known that certain important 
enzymes like those associated with cellular respiration, esterification of 
inorganic phosphate and the Krebs tricarboxylic acid cycle are found in the 
particulate component of the cytoplasm, in contrast to the enzymes re- 
sponsible for glycolysis, which are easily extractable in water solution 
Many intracellular enzymes are found in the mitochondria, especially thos« 
associated with electron transport and oxygen activation, which represent 
fundamentally important metabolic reactions on which a therapeutic action 
could conceivably become desirable. ‘The practitioner interested in the 
therapeutic use of enzymes may well wonder at the possibility ever of 
‘directing’ parenterally administered enzymes, across the cellular membrane, 
into the precise intracellular location where they could exert their activity 
Phere is, of course, no such possibility at the present, but no-one would 
certainly venture to predict that it will always be so. 

It is because of these difficulties that the therapeutic use of enzymes has 
not progressed as fast as their availability seemed to justify. In recent years, 
however, certain enzymes have been employed by parenteral administra- 
tion with some measure of success. These attempts have been confined for 
the most part to bringing about a therapeutic action not requiring the pene- 
tration of the enzyme into the intracellular compartment of the body 
Certain peptidases or mixtures of peptidases and other enzymes have been 
used therapeutically by injection into closed cavities, like the pleural space, or 
into abscess cavities. They have also been injected into the extracellular 
compartment of the body to obtain a systemic effect and have been used in 
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the form of local application on wounds and ulcers for the purpose of 


removing dead tissues and debris. 


STREPTOKINASE AND STREPTODORNASI 
Certain strains of streptococci elaborate a soluble material that has the 
property of activating the proteolytic enzyme of plasma from its inactivate 
state (plasminogen) into the active enzyme, plasmin. This material, which 
is soluble in the culture broth, is called streptokinase. ‘The enzyme, plasmin 
is then able to digest the insoluble fibrin and certain other proteins and to 
transform them into soluble digestion products. Streptococci elaborate also 
another enzyme called desoxyribonuclease or, briefly, streptodornase. ‘The 
substrate of this enzyme is desoxyribonucleoprotein. Thick purulent 
exudates in pleural cavities, for instance, or in abscesses, are made chiefly of 
a mixture of fibrin and desoxyribonucleoprotein as well as of blood cells and 
tissue degradation products. A mixture of these two enzymes has been 
successfully used for the liquefaction of purulent and hemorrhagic exudates 
in closed cavities, in ameebic abscess, in unresolved pneumonia, and so 
forth. The beneficial effects result from the fact that drainage of pus is an 
essential element for successful treatment and the presence of viscous and 
insoluble material in the pus makes adequate drainage impossible. Consider- 
able loss of viscosity occurs in pus subjected to the action of the enzymes 
and this technique seems to have therefore a definite place in the treatment 
of conditions in which the main obstacle to cure is the difficulty of drainage 
caused by excessive viscosity of the exudate. Adequate antibiotic therapy 
and other therapeutic measures short of surgical drainage remain, of course, 
important factors of treatment. The indications for this type of treatment 
have been recently summarized by Tillett (1949-50) 
Here is how the method ts applied to the treatment of empyema 


An amount of the dried, sterile preparation of enzymes corresponding to approxi- 
mately 300,000 units is dissolved in 40 ml. of saline and injected into the pleural 
space. Antibiotics may be mixed with the enzyme preparation. A period of eighteen 
hours or so is allowed for the action of the enzymes, after which the cavity is emptied 
by thoracocentesis. The procedure of injection of enzymes and withdrawal of 
liquefied pus is usually repeated every two days until pus formation stops. Repeated 
injections are necessary because of the relatively rapid inactivation of the enzymes in 
body fluids. Treatment can be pursued for two weeks or more without inconvenience 


There seems to be general agreement that surgical drainage and its 


attendant difficulties and complications can often be avoided by this tech- 


nique, especially if it is applied early in the course of the disease. The 


toxicity of these two enzymes appears minimal when they are evaluated by 
clinical and routine laboratory examinations. No detailed post-mortem 
studies in animals and men have been carried out, however, and there is 
always the possibility that such studies would reveal tissue alterations of the 
type, for instance, observed after the parenteral use of trypsin. The definite 
antigenicity of the enzymes is not usually an obstacle to treatment unless 
this has to be prolonged beyond two or three weeks, when antibodies begit 
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this connexion, complete purification of the therapeutic enzyme is desirable 
because it eliminates the enzymatically inactive but antigenically active 
bound proteins. It follows that only since purified and crystalline enzymes 
became available as a result of the work of Summer, Northrop and Kunitz 
have practical attempts at using enzymes therapeutically been possible. 

Another difficulty originates from the nature and site of action of most 
enzymes. The majority are intracellular and their site of action is the cyto- 
plasm of the cell. To be efficacious therefore therapeutic administration of 
the intracellular enzymes would have to result in the penetration of the 
enzyme into the cell. But we know that proteolytic enzymes, like trypsin 
and chymotrypsin, do not penetrate into living cells and it is probable that 
the membrane of the living cell is impermeable to this high molecular type 
of compound. Digestion by these proteolytic enzymes, however, indicating 
penetration, takes place rapidly if the cells are killed. It is therefore doubtful 
whether the simple parenteral administration of enzymes could generally 
result in an increase in the intracellular concentration of the administered 
enzyme. Oral administration is probably out of the question since the 
digestive activity of the gastro-intestinal secretions destroys enzymes quite 
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Even if the enzymes could cross the cellular membrane, there is little 
probability that they would localize at the intracellular site where enzymatic 
activity should take place. For instance, it is known that certain important 
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particulate component of the cytoplasm, in contrast to the enzymes re- 
sponsible for glycolysis, which are easily extractable in water solution 
Many intracellular enzymes are found in the mitochondria, especially those 


associated with electron transport and oxygen activation, which represent 
fundamentally important metabolic reactions on which a therapeutic action 
could conceivably become desirable. ‘The practitioner interested in the 
therapeutic use of enzymes may well wonder at the possibility ever of 
‘directing’ parenterally administered enzymes, across the cellular membrane, 
into the precise intracellular location where they could exert their activity. 


There is, of course, no such possibility at the present, but no-one would 
certainly venture to predict that it will always be so. 

It is because of these difficulties that the therapeutic use of enzymes has 
not progressed as fast as their availability seemed to justify. In recent years, 
however, certain enzymes have been employed by parenteral administra- 
tion with some measure of success. These attempts have been confined for 
the most part to bringing about a therapeutic action not requiring the pene- 
tration of the enzyme into the intracellular compartment of the body. 
Certain peptidases or mixtures of peptidases and other enzymes have been 
used therapeutically by injection into closed cavities, like the pleural space, or 
into abscess cavities. They have also been injected into the extracellular 
compartment of the body to obtain a systemic effect and have been used in 





CURRENT THERAPEUTICS y7 


the form of local application on wounds and ulcers for the purpose of 
removing dead tissues and debris. 


STREPTOKINASE AND STREPTODORNASE 
Certain strains of streptococci elaborate a soluble material that has the 
property of activating the proteolytic enzyme of plasma from its inactivate 
state (plasminogen) into the active enzyme, plasmin. This material, which 
is soluble in the culture broth, is called streptokinase. The enzyme, plasmin, 
is then able to digest the insoluble fibrin and certain other proteins and to 
transform them into soluble digestion products. Streptococci elaborate also 
another enzyme called desoxyribonuclease or, briefly, streptodornase. ‘The 
substrate of this enzyme is desoxyribonucleoprotein. Thick purulent 


exudates in pleural cavities, for instance, or in abscesses, are made chiefly of 


a mixture of fibrin and desoxyribonucleoprotein as well as of blood cells and 
tissue degradation products. A mixture of these two enzymes has been 
successfully used for the liquefaction of purulent and hemorrhagic exudates 
in closed cavities, in ameabic abscess, in unresolved pneumonia, and so 
forth. The beneficial effects result from the fact that drainage of pus is an 
essential element for successful treatment and the presence of viscous and 
insoluble material in the pus makes adequate drainage impossible. Consider- 
able loss of viscosity occurs in pus subjected to the action of the enzymes 
and this technique seems to have therefore a definite place in the treatment 
of conditions in which the main obstacle to cure is the difficulty of drainage 
caused by excessive viscosity of the exudate. Adequate antibiotic therapy 
and other therapeutic measures short of surgical drainage remain, of course, 
important factors of treatment. The indications for this type of treatment 
have been recently summarized by Tillett (1949-50). 

Here is how the method is applied to the treatment of empyema 

An amount of the dried, sterile preparation of enzymes corresponding to approxi- 
mately 300,000 units is dissolved in 40 ml. of saline and injected into the pleural 
space. Antibiotics may be mixed with the enzyme preparation. A period of eighteen 
hours or so is allowed for the action of the enzymes, after which the cavity is emptied 
by thoracocentesis. The procedure of injection of enzymes and withdrawal of 
liquefied pus is usually repeated every two days until pus formation stops. Repeated 
injections are necessary because of the relatively rapid inactivation of the enzymes in 
body fluids. Treatment can be pursued for two weeks or more without inconvenience 

There seems to be general agreement that surgical drainage and its 
attendant difficulties and complications can often be avoided by this tech- 
nique, especially if it is applied early in the course of the disease. The 
toxicity of these two enzymes appears minimal when they are evaluated by 
clinical and routine laboratory examinations. No detailed post-mortem 
studies in animals and men have been carried out, however, and there is 
always the possibility that such studies would reveal tissue alterations of the 
type, for instance, observed after the parenteral use of trypsin. The definite 
antigenicity of the enzymes is not usually an obstacle to treatment unless 
this has to be prolonged beyond two or three weeks, when antibodies begin 
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to appear. These antibodies persist up to three months after cessation of 
parenteral administration. 

The streptokinase-streptodornase mixture has been used in purulent 
pericarditis, amerbic abscess, and other abscesses, with a method of ad- 
ministration similar to that in empyema. In unresolved pneumonia success 
has followed the use of the preparation as an aerosol. Isolated reports on 
these uses are encouraging although thev are difficult to evaluate in the 
absence of statistically analysable data. 

The streptokinase-streptodornase mixture has also been used as a local 
application on wounds, burns, ulcers and so forth to remove necrotic 
tissues and liquefy thick exudates. Evaluation of this type of treatment of 
superficial wounds and ulceration is not yet complete although some good 
results have been reported. The objective is of course strictly limited to 
cleaning, and other measures to combat infection and hasten healing, such 
as the use of antibiotics and the fulfilling of nutritional needs, keep all their 
former importance. On the other hand, when purulent secretions tend to 
collect and obstruct drainage they provide a focus for the growth of patho- 
genic bacteria, and the cleansing action of the enzymes may represent an 
essential factor in the healing. We know that, in principle, enzymes do not 
attack normal cells. Therefore, this medical débridement holds advantages 
over the conventional surgical débridement which is not as selective. Even 
so, it has been noted that treatment with streptokinase-streptodornase pro- 
duced, in some cases, a tendency for the area of necrosis of the wound to 


spread, and unfavourable reactions have been reported in irradiation ulcera- 
tion of the anterior chest wall. ‘The manifestations were an increase in area 


of the ulceration as well as severe pyrogenic reactions, and it has been said 
that the use of streptokinase-streptodornase should be withheld in this type 
of lesion (Castigliano and Rominger, 1953). 

In the treatment of wounds, an adequate and prolonged contact between 
the enzyme solution and the surface to be treated has sometimes constituted 
a problem. For instance, in burns and sloughs that are covered by a hard and 
dried-out surface, the underlying necrosed tissue is protected from the 
action of the enzyme. This difficulty has been overcome in some cases by 
cross-hatching of the slough to allow penetration of the enzyme or by the 
instillation of the solution through drains inserted deep in the wound 
(Connell and Rousselot, 1951). 


rRYPSIN 

Other enzymes of the proteolytic type have been used in the treatment of 
wounds, The exact evaluation of this treatment is not yet completed 
Trypsin, which is now commercially available in the form of a highly purified 
preparation, seems to hold promises as a topical treatment of wounds and 
ulcers. 

Trypsin and a combination of trypsin and desoxyribonuclease have been 
used also for the liquefaction of thick tenacious mucus. Trypsin is prepared 
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as an aerosol inhalation with oxygen in a concentration of 50 to 100 mg. per 
ml., given three or more times a day. Marked increase in fluidity of the 
bronchial secretions is occasionally obtained by this method, and expectora- 
tion facilitated. On the other hand, irritation of the upper respiratory tract 
is not uncommon with trypsin: streptokinase and streptodornase are even 
more irritating and less effective. In view of the fact that an expectorant 
action is difficult to achieve with the usual remedies, this new therapeutic 
effect of trypsin, although not entirely satisfactory, should be carefully 
evaluated by clinical observations in order to assess more completely its 


place in the treatment of acute and chronic broncho-pulmonary diseases 


Obviously, much time will be required to assign a proper place to this 
medical débridement by enzymes although it is recognized that their 
general usefulness is not questionable 


PROTEOLYTIC ENZYMES IN THE TREATMENT OF 

rHROMBO-EMBOLIC DISEASES 
The physiological significance of the presence of plasminogen, the precursor 
of plasmin, in circulating blood ts probably that it becomes activated when 
there is a need for the removal of fibrin in the body. Certain authors have 
considered that, under normal conditions, blood clots continuously in the 
vascular system at a slow rate and that small amounts of fibrin continuously 
formed are subsequently removed by digestion, presumably through plas- 
min. An increased velocity in the deposition of intravascular fibrin or failure 
of plasmin to remove the deposited fibrin could conceivably be a factor in 
the production of thrombophlebitis. It appears logical therefore to attempt 
to treat thrombophlebitis by the administration of proteolytic enzymes in the 
circulating blood. This could theoretically be done by the injection of 
streptokinase, an activator of plasminogen, but the injection of strepto- 
kinase in amounts sufficient to activate significant amounts of plasminogen 
in the vascular system is pyrogenic. This preparation cannot be used unless 
the pyrogenic activity is eliminated. 

Attempts have been made to inject trypsin intravenously and there are 
several reports in the literature on this subject (Tagnon, 1945). On the basis 
of animal experiments, the general conclusion was that the intravenous 
injection of trypsin is dangerous and should not be attempted. The reason 
for this is that trypsin is a clotting agent and produces a type of shock that 
is similar to anaphylactic shock, from which it differs by the fact that no 
heparin is released in the blood during the shock produced by trypsin 

Despite the well-established and often confirmed observations on these 
effects of trypsin, Innerfield and his co-workers (1952) have recently advo- 
cated intravenous injections of trypsin in the treatment of thrombo-embolic 
disease. They reported beneficial results from this type of treatment, in- 
cluding ‘complete dissolution of the thrombus with restoration of circulatory 
integrity’. Other investigators, however, have failed to confirm Innerfield’s 
work. For instance, Laufman and Roach (1953) failed to observe the dis 
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appearance of thrombi after injections of trypsin, almost regardless of 
dosage. Other investigators have confirmed the extreme toxicity of trypsin 
and described myocardial alterations of a serious nature produced by the 
enzyme (Kellner). On the basis of the available evidence, the conclusion is 
justified that trypsin should never be used by the intravenous route in 
human beings. It is extremely doubtful whether it should be used by any 
other route of administration. 

Other proteolytic enzymes have been considered for the treatment of 
intravascular clotting: chymotrypsin is less toxic than trypsin. Plasmin pre- 
pared from human plasma has been tried in animals. In general, one can 
say that preformed clots in the vascular system are extremely resistant to 
the action of proteolytic enzymes, in contrast to the soluble fibrinogen in 
the vascular system which may disappear completely after the intravenous 
injection of the enzymes. No great hope should therefore be entertained 
for the emergence of a treatment of thrombo-embolic diseases by means of 


proteolytic enzymes. 


MEASUREMENT OF BLOOD ENZYMES FOR DIAGNOSIS 

The measurement of enzymes and enzyme inhibitors in body fluids has 
long been proposed as a method for the diagnosis of certain diseases. For 
instance, the measurement of the acid phosphatase activity of blood serum 
has a well-established diagnostic significance in cancer of the prostate 
Prostatic tissue contains a large amount of acid phosphatase and this is true 
also for the tissue of prostatic carcinoma. Normal serum shows a very low 
level of acid phosphatase activity, but abnormally high serum levels are 
found in a large proportion of patients with invasive or metastatic carcinoma 
of the prostate. Since these are never observed in other diseases, elevated 
levels of activity have great diagnostic value. Recently, Bonner et al. (1954 
have proposed a chemical separation of the acid phosphatase of serum into 
one part originating from the prostate and another originating from non- 
prostatic sources. This separation may lead to an increased diagnostic 
sensitivity of the acid phosphatase test in cancer of the prostate 

The acid phosphatase, as found in the serum, does not appear to have any 


particular function and therefore its only significance, so far, is diagnostic 
when increased amounts are detected. The situation is different concerning 
another constituent of the prostatic tissue; this is a proteolytic enzyme with 
fibrinolytic activity, which has recently been found in the blood of a small 
proportion (approximately 12 per cent.) of patients with metastatic car- 


cinoma of the prostate. This enzyme is able to destroy a number of the 
blood coagulation factors. Thus, in patients with elevated fibrinolytic 
activity, a pronounced decrease in the levels of fibrinogen, prothrombin and 
accelerator globulin may lead to a severe hemorrhagic diathesis. The levels 
of prostatic fibrinolysin in those patients are influenced by the administra- 
tion of hormones, especially astrogenic and androgenic hormones. ‘The 


r 


administration of testosterone toa patient with carcinoma of the prostate, for 
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instance, can be shown to promote fibrinolysis and induce a rapid fall in the 
level of plasma fibrinogen, prothrombin and accelerator globulin. Hamor- 
rhages may appear. The administration of estrogen has the opposite effects 
(Tagnon et al., 1952, 1953) 

This type of fibrinolysis has not been observed so far in patients with 
cancer other than cancer of the prostate Patients with other types of cancer, 
far from showing fibrinolysis, often demonstrate an increased amount of 
antiproteolytic factor in the blood. ‘This factor is often called ‘antitrypsin’ 
Many attempts have been made fo establish this increased antitrypsin as a 
test for the presence of cancer As for all cancer tests, the type of control 
subjects needed in a study 1s not represented by normal persons but by 
patients without cancer who suffer from acute or chronic diseases, like 
pneumonia or tuberculosis. Failure to apply this principle of investigation 
has often led to unjustified claims that a test for cancer diagnosis was dis- 
covered. In a recent study, this principle was applied: antitrypsin was found 
to be increased in the serum of 59 per cent. of patients with cancer, but 
increases of 45 per cent. and 68 per cent., respectively, were observed in 
patients with tuberculosis and bacterial pneumonia. The conclusion is that 
changes in serum antitrypsin are of no use in the diagnosis of cancer 
(Shulman, 1952) 

Serum inhibition of other proteolytic enzymes has been proposed as a 
method for the valuation of the response of cancer to treatment. For instance, 
it has been reported that the serum inhibition for rennin and chymotrypsin 
fluctuates with the results of treatment in patients with cancer. If confirmed, 
these observations might provide a useful method for the early evaluation 


of therapy in advanced carcinoma (Ellis and West, 1951) 


CLINICAL SIGNIFICANCE OF PROTEOLYTIC ACTIVITY IN 
BLOOD 

Under normal conditions human plasma does not exhibit detectable pro- 
teolytic activity on a fibrinogen substrate. Proteolytic activity may appear in 
the blood in certain diseases, however. Thus, fibrinolytic activity of the 
blood has been observed in shock due to trauma, hemorrhage, burns and 
so forth (Tagnon et al., 1946). The first case of fibrinolysis in postpartum 
haemorrhage was reported in 1946 and was soon followed by other reports 
Chis fibrinolysis causes fibrinogenopenia, although intravascular clotting 
rather than fibrinolysis has been incriminated by others (Page et al., 1951) 
That fibrinolysis was responsible in the first reported case cannot be re- 
futed since direct im vitro demonstration of fibrinolysis in the patient's 


plasma was obtained (Tagnon et al., 1946). Fibrinolysis in such circum- 


stances may be just another result of hamorrhagic shock. How shock and 
anoxzmia produce fibrinolysis is not explained. There are activators of 
plasminogen in certain tissues (Astrup and Permin, 1948), especially in the 
lung (Tagnon and Palade, 1950) and the thymus. It is possible that the 
state of anoxemia promotes activation of plasminogen through some 
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mechanism similar to the activation by these tissue constituents. It was re- 
cently pointed out that fibrinolysis was frequent in surgical operations on 


the lungs (Mathey et a/., 1950), and this was explained by the presence of a 


powerful plasminogen activator in lung tissue. Another study found the 
incidence of fibrinolysis no higher in lung operations than in any other types 
of operations. There is a certain incidence of fibrinolysis in surgical opera- 
tions, probably associated with the variable occurrence of transient anox#mia 
in extensive surgical procedures. Fibrinolysis has also been observed in 
certain patients with cirrhosis of the liver and, as already discussed, with 
cancer of the prostate (Tagnon et al., 1953). However, fibrinolysis remains a 
specific phenomenon, which is not seen except in shock, advanced liver 
disease and metastatic cancer of the prostate. It is possible-that future 
observations will lead to its detection in association with other diseases 
When fibrinolysis is intense, it produces a hemorrhagic condition charac 

terized by a deficiency of prothrombin, accelerator globulin and fibrinogen 
and by weak and fragile clots. Mild and transient degrees of fibrinolysis, 
however, may exist without detectable impairment of haemostasis. The use 
of inhibitors of the fibrinolytic enzyme for therapeutic purposes is still 


experimental but appears promising (‘T'agnon et a/., 1953) 


SUMMARY 
There is evidence in the medical literature of a rapidly growing interest in 
the field of the clinical application of enzymes. Some of the recent develop 
ments are briefly discussed. The evaluation of the effectiveness of enzymes 
in therapy requires a knowledge of the fundamental principles of enzyme 
chemistry as well as the ability to evaluate correctly the results of clinica 
investigation 


[his work was supported by a grant from the Damon Runyon Memorial Fund 


New York 
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SMELL ABSORBENT DRESSINGS 
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The principle of chemical destruction of offensive substances is not generally 
applicable to destruction of human odours by absorbent dressings 


ACTIVATED CARBON 
The use of activated carbon for odour absorption is on a sound and well- 
established basis. It may be used in those cases in which the source of smell can 
be enclosed in a firm dressing, and as such is most effective in controlling odours 
from foul conditions of the limbs. Although difficulties in setting initially pre- 
vented incorporation of activated carbon in plaster of Paris, by suitable use of 
accelerating agents a deodorizing plaster bandage was evolved in 1944 (Lambert 
and Stickney), and it produced good results in limb surgery. It is the method of 
choice when malodour occurs in the closed plaster technique and its use in 
chronic osteomyelitis leaves little to be desired. Whilst there is no doubt that the 
use of carbon-impregnated plaster of Paris could be extended to certain soft tissue 
lesions, the desirability of frequent dressings overrules its employment in many 
cases. In 1942, Seddon and Florey described the use of a cheap cloth impregnated 
with activated carbon and made in the form of a stocking-like garment fitting over 
the limb. It was secured at its proximal end by a draw tape. Using this over plaster 
of Paris they found it to be effective in controlling smell for periods of from two to 
five weeks. Twenty-four hospitals expressed satisfaction with its use. It can be 
applied to a segment of a limb provided that it is sealed at each end with an 
adhesive. This principle was applied more widely by Alstead (1942), who found 
blankets impregnated with carbon to be effective in controlling odours from 
different sites. In all these methods fresh pure activated carbon gives the best 


results. 


CHLOROPHYLI 
Che dramatic claims for the deodorizing effect of water-soluble chlorophy]l 
(Bowers, 1947; Morgan, 1947; Moss et al., 1949) have led to the creation of a 
world-wide industry for its maaufacture. Its use has now extended to incorpora 
tion in clothing and cigarette filter tips, and to a routine spray to kill the smell of 
petrol at more enterprising garages. Whilst many have doubted, if not completely 
denied, the deodorizing effect of chlorophyll (Brocklehurst, 1953), the literature ts 
full of claims for its almost magical effect in destroying many types of smell 
Extravagant advertising of this substance created doubts about its value in 
medicine but latterly the pendulum appears to have swung back, and there is now 
some evidence that it is effective in controlling certain odours. Its alleged action of 
controlling odours from distant sites, through a systemic effect when taken by 
mouth (Le Vann, +952), has not been substantiated, but it is stated to be effective 


in deodorizing the upper alimentary and respiratory tracts (Gruskin, 1940). There 


have been a few claims that it accelerates wound healing and retards the growth of 
organisms (Smith and Livingston, 1943; Combes et al., 1952) 

At present it is a matter of extreme difficulty to pass fair judgment on chloro- 
phyll as a deodorant. Its inclusion as one constituent of a deodorizing application 
would appear to be justifiable. Used alone as a local application it is unlikely to 
produce adequate control and may in many cases be of no value. The practice of 
exposing chlorophyll solution in a bottle containing a wick, or the suspension of 
gauze soaked in chlorophyll, in the vicinity of the patient is completely ineffective, 
except possibly in a very small room. 
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OTHER DEODORANTS 
In the past other remedies for this problem have been advocated. Impregnation 
of dressings with potassium permanganate (Wayne Babcock, 1945), sprinkling of 
lactose on wounds (Wallis and Dilworth, 1941) to prevent protein putrefaction, 
and the hypochlorous acid dynalysor (Wakeley, 1943) have been employed though 
they are no longer widely used 
F. G. Evwis, M.B., F.R.C.S 
Surgical Registrar, Guy's Hospitai 
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‘HEARTBURN’ AND ‘ WATERBRASH’ 


['HESE are layman’s terms whose meaning is not precise. Dictionaries define them 
) contradictory ways and some refer to both as pyrosis. Doctors are often vague as 
their mechanism and meaning and so seldom use them. Whatever we call the 
symptoms, however, they are common enough and what follows is an attempt to 
clarify our ideas about them in a simple, if dogmatic, way. From the quagmire of 
symptoms for which these terms are loosely used we can recognize the following 
fairly clearly 


been in 


(1) Waterbrash: the rising up into the mouth of fluid which has never 
the stomach 
(2) Heartburn or pyrosis: pain of asophageal origin 


3) Acid risings: the ejection of gastric juice into the esophagus 


WATERBRASH 

This means the sudden appearance in the mouth of a copious amount of watery 
fluid. It does not contain acid or stomach contents even when it ocours soon after 
a meal. Simple tests of its pH and starch-digesting properties show that it is, in 
fact, saliva. Waterbrash is not the same as ptyalism or profuse salivation although 


some patients who produce much saliva may retain enough in the esophagus to 


allow it to be regurgitated and cause the symptom of waterbrash. Sometimes there 
is pain in the jaws from parotid swelling. Thts may be accompanied by a pain 
(‘heartburn’) under the lower end of the sternum coming on an hour or so after a 
meal. 

The mechanism of waterbrash is thought to be that stimuli originating in the 
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cesophagus, stomach or duodenum retiexly cause secretion of saliva. This passes 
down the esophagus and collects above the cardiac sphincter. Then, without 
nausea or a proper act of vomiting, it is shot up by the esophagus into the mouth 
and either spat out or swallowed. Substernal and parotid pain are not essential 
accompaniments. The significance of this symptom is that it indicates trouble in 
the upper alimentary tract—usually duodenal ulceration. It can be regarded as 


Nature’s method of relieving ulcer pain since some patients say that when the 


fluid is swallowed their pain is relieved. 


HEARTBURN 
his is essentially a burning or painful sensation which begins under the lower 
end of the sternum and rises up into the throat. Because of its burning nature it 
seems proper to use the synonym, pyrosis (Pyr—fire; osis—a state of). It comes 
on in attacks usually an hour or two after eating a heavy meal. Althoug! 
sometimes associated with a peptic ulcer, it is not due to it. Ulcer pain and heart 
burn may alternate, so that when an ulcer patient has heartburn, his epigastric 
pain may disappear. Food does not relieve heartburn as it does the pain of ulcer 
Acid risings may occur with heartburn, but are not an essential part of it. 

Few patients who have heartburn show evidence of gross disease of the gastro 
intestinal tract, even by barium meal and a@sophagoscopy. What then is its 
mechanism? It is commonly supposed that the symptom is caused by acid gastric 
juice which rises up and burns the esophagus. This view dates from 1884 wher 
Reichmann induced volunteers to swallow a sponge on the end of a string. It was 
withdrawn from the lower @sophagus after ten minutes, and its expressed fluid 
examined. This was acid in heartburn subjects and alkaline in controls. On the 
other hand, acid vomit causes burning in the nasopharynx, and not in the cso 
phagus. It is now thought that, although the normal esophageal mucosa is 
sensitive to pain, acid may cause pain if the esophagus is already inflamed 


sensitized as it may be if there is also a hiatus hernia 
hat acid is not the whole story, however, is shown by the fact that heartburt 


can occur in achlorhydric patients, and has even been a symptom after a 


gastrectomy. (Esophageal distension seems to play a part for, whereas acid slowly 
injected may be painless, bland fluid or water quickly injected causes heartburt 

Chester M. Jones of Harvard has shown that distension of the lower esophagus 
by balloons causes heartburn. Outside the experimental sphere it is the experience 
of those who have used cesophageal tamponade for bleeding varices that severe pain 
like heartburn can be caused by esophageal distension. Soda will relieve heartburn 
if taken in solution, either by neutralizing acid or by altering esophageal tension by 
causing a large belch 

As with many common disorders of function, emotion plays a part in the causa 
tion of heartburn. Eating when worried or hurried will be followed by burning 
sensations and acid risings in many patients. It is not so important what they eat 
as how they eat it. Stevenson reminded us of this when he wrote ‘He sows hurry 
and reaps indigestion’, and the beautiful words of the Bible tell us ‘Better is a dry 
morsel, and quietness therewith, than a house full of feasting with strife 


ACID RISINGS 
Many patients who complain of heartburn also say that acid fluid rises up into th 
mouth. X-ray examination will often demonstrate gastro-esophageal regurgita- 





REVISION CORNER 107 


tion. In the absence of these two pieces of evidence we should not attribute the 


but should simply call it heartburn 


discomfort to acid 
Pain from acid regurgitation is not related to food but to posture. It may be 
but it is really the stooping position as in gardening 


rather than the effort which causes it. Sometimes, however, the 


thought to be due to exertion 
distribution of 


pain suggests angina. When pain of cardiac type occurs without acid risings and 


the electrocardiogram is normal, careful watching of swallowed barium may dis 
close a hiatus hernia or @sophageal arrhythmia. Their relationship to pain of 


cardiac type is confused. Most would hold that coronary arterial disease is neces 


sary before cardiac pain occurs but it is possi 
and precipitate cardiac pain 


ble that an esophageal lesion might 
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how to control progressive myopia. It may be 
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England Journal 
251, 600), on the 
inhibitory effect on spasm 
retical; it is a 


grounds their 
associated 
inflammation ts ly the 
1 effect 


ther hand, belladonna 


pure 
r been demon 
alkaloids 


me and 


hypothetice¢ that has neve 


strated. On the 
have been si © wmhibit gastric t 


I nve studied 


alkaloids 


sulphate 


stigate this point he 


effect of bellad na 


perist alsis 

radiologic: 
in thre« 

i (a pre- 

zvorotatory 

bcutaneously 

orally 


ostruction com 


ulcer. In nine patients 


mcreaseda gastric reten 


se complete retention was 


attributed 


These results are 
peristal tome 


agrees that patients with chron 
»bstruction 
treat 


He 


results should 


yurably to ; ft 
udes antispasmodic drugs 


that his 


a general 


cialt 


plea to abandon the 
linergic agents in the treatment of 
that 


oes suggest, however 


ate gastric 

one obstruc 
and oul rereto ) 1 cautiously’ in 
such cases patients fail 


to improve 


Tetracycline in Dermatology 


tetracyciine is 


achromyc another 
used in the 


the 


powerful agent which may be safel; 
treatment of 
opinion of Bethel Jun 
Irish Medical Association, N 


35, 342) as a result of his experience in 


pyogeni in liseases 1s 
(Journal of 


the wember 1954 
treating 
110 patients. The antibiotic was applied im a 3 

concentration in either an emulsifying base or ar 
cases of svcosis 


failed to 


There were nine 
all of 


respond to other forms of treatment 


alcohol bas« 


barbe in the series whom had 
ncluding 


Achro- 


und gently 


topical penicillin and sulphathiazole 
mycin’ ointment was applied thinly 
to the affected areas twice daily. A response was 


days, and all were clear in 


All the 


were cured 


noted within a few 
54 cases of impetigo 
three to 


two to four weeks 


in the series within four 


days. There were nine cases of otitis externa, m 


which treatment consisted of impregnating a 


TITLONER 


cotton tampon or wick with achr 


alcohol solution and leaving it u 
daily. All 

Treatment was maintained for f 

The 


e@ruginosa im six 


the « 


hours twice cleared up wi 
days 
intecting 

Staph 


The 


weeks, and no relapse occurred 


Ps 


and 


organisms were 


aureus in two Staph. aibus 


omtment was 


| 


tional ulcer d: ugh a 


dan 


Ps 


wulgaris u 


Mhe 
a@ruginosa 
Phe 


fortni mn 


Unna’s paste lage 
organism 
Proteus 

the floor of the ulcer 


still 


Was 
two 


within a mugh 


it was possible to culture the organism 


Treatment wa maintained unt he ulcer 
The re 
chronic paronychia ar 
of the 


occur in 


healed’ was I 


response If 


ad six cases of 


pustular riety. Sensitizat 
any cas¢ report 
mycin is pleasant t and is stable 


able per refrigeration 


omtmer 


Night Cramps 
lH 
of nocturnal 


efficacy of various 
cramp 
vestigated by H I 

#f the periphera 
Hospital 
Medicine 


tients 


Sinai 


Journal of 


2970) m 179 pe 


evidence of occlusive 


resuits were obptaine 


grains (0.6 


results in 


with quinine 


daily, which gave ‘good 


patients Diphenhydramin« 


f 25 mg. twice or thrice 


doses 0 


5° } patients 
' 


results in 
that calcium lact is ‘preferable 


reliability. lack of toxicity. an 
Hazards of Cortisone 

Durinc the past year, P. H. ¢ 
Medical 


have 


urtiss 


(Journal of the Imerican 
October 2, 1954, 156, 467 
male patients with rheumatoid arthrit 
fractures 0 


the 


severe compression 


have developed during 
f XZ 


cortisone or corticotropin ofr 


aged 57, had received 50 to 100 mg 


followed 


daily for eight months, f 
corticotropin gel da for ¢€1 


X-rays 


11th and 12th thorack 


revealed partial collapse 


vertebrae and the 


sth lumbar vertebra. The second, aged 
mg. of 


received 75 t 100 cortisone dal 


year, wher ray revealed a compressior 





received 
r three 
cortico 
again 
r Six 
com 
om the 
erteDra The 
rtisone dail 
he had 75 to 
months 
actures 
ir ertebra 
ther cases have 
terature durmeg 


they say 


Cortisone in Interstitial Keratitts 


ft 


Mirus 


sch superior t 


ned t ther mett 


Biligrafin’ in Cholangiography 
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20% solution. Frank Glenn and his colleagues 
(Annals of Surgery, October 1954, 140, 600), 
on the observations in 80 patients, 
report that it is ‘an effective contrast agent’ 
The drug should not be given to patients with 
hyperthyroidism or idiosyncrasy to iodine. Two 


basis of 


patients in the series had ‘fairly severe reactions, 
characterized by vomiting, dyspneaea and boring 
thirty 

The 


drug was withheld from one patient, a 4-month- 


epigastric pain lasting approximately 


minutes, and subsiding spontaneously’ 


old child, who gave a marked skin reaction to 


the 


minims (0.1 


preliminary subcutaneous injection of 2 


which is recommended as 


a routine procedure in order to determine 


whether the patient is sensitive to the drug 


Milder 
(35.5 


reactions were observed in 31 patients 


) who complained chiefly of nausea and 


Local reactions at the site of injection 


flushing 


were not encountered. ( lineation of the 


extra-hepatic ducts ybtained in more than 


73 4% ot 


was 


patients who had had cholecystectomy 


ind in go of 


The 


ography 


those free f jaundice or liver 


damage view is expressed that for routine 


cholecy biligrafin’ ‘has no advantages 
over conventional oral preparations but should 
rather be reserved for the following conditions 
(1) Ihe 


which the 


post-cholecystectomy syndrome, in 


drug is of great value in demon- 


stone. (uu) As a 
when it is of 


strating common duct pre 


yperative cholangiogram value 
n showing suspected or unsuspected calcul: in 
the common duct before cholecystectomy 
(v) In emergencies, the authors 
with 
have been able to demonstrate 
the gall-bladder within 
The factor 


listinct advantage in dealing with 


iv) In childrer 


reporting that conventional films and 
tomograms they 
radiolucent calculi in 
two hours of the patient's admission 
f speed is of 


a puzzling differential diagnosis’ 


The Clicking Fau 
the 
(British Dental 


last five years G. T. Hankey 
Journal, November 16, 1954, 97, 
249) has seen 150 cases of temporomandibular 
often 


DurRin« 


referred to as 
and 60 


between 


arthrosis, the condition 


ratio was 7:1, 


clicking jaw. The sex 


of the patients developed 
the 


thirds of the 


symptoms 


ages of 21 and 40. In approximately two 


cases the condition developed 


fifth of condi- 


blow 


In the remainder intrinsx 


gradually. In ons the cases the 


tion was due to extrinsic trauma: « i" a 
or dental extraction 
trauma was responsible: e.g. yawning, laughing, 
teeth, arthritis 
frequent etiology’ was found to be 
effect of 


joint impaired by malocclusion, 


eating, crupting malocclusion, 
The most 
the 


strains on the 


cumulative altered stresses and 


loss of vertical dimension between the maxille 
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or loss of molar support’. Any of these pro- 


longed and repeated strains sets up degenerative 
The 


be nipped or crushed repeate 


changes in the joint disc, once injured 


may diy until it 
buckled or split, and its 


Only 8s of the 


becomes enlarged 


removal necessary patients 
said it 


Che 


with 


complained of a click; 40 was painful 


said it was painless other mau 


and 45 


symptom was of interference free move- 


ment of the jount. Deafness and tinnitus were 


only complained of by four Two of 


patients 


the early cases were of gonorrheea in girls, only 


discovered and treated as a result of pain in 


/ | 


one ter poromand bular point I; 26 cases Gentai 


mutilatior e. haphazard extractions) wi 


cause of the trouble, whilst in another 26 cases 


loss of molar support was found. Treatment ts 


primarily dental. In only 20 cases was met 


sectomy quired. It is stated that ‘a cure « 


be claimed | 1 marked iumy 


20°, and failure in 8 


pleted suthor points 


well-developed dentitior kept 


will prevent the ast major 


temporomandibular arthrosis 


Parotid Enlargement in Chron 
Alcoholism 


IN a series of 173 patients wit! 


chr 
ism whom had cirrhos 
H. Bonnin et a Presse Méduale 
1954 62, 1449) report that 5c 
ment of the parotid glan« 

affected. The 


metrical and painless. In 


most ft 


swelling 


or elastic but is sometimes 
There 


Stensen s 


dryness 
duct is not occluded 
The 
Histologx 
mortem nm 


is no pyrexia or 
is normal in appearance 
affected 


tion of biopsy and post 


glands are not 


hypertrophy of the cells, amount 
adenoma formation, and the 


There S an iIncreasc 


} 
logged 


in the parotid secretior 


Treatment of Trichomonas 
Infections 

In the 31st an: 

Public Health 

traha, for 

(p 978) reports 
valuable 

testations ; 
shaking the 


100 « 


made by 
of this remedy in 
this 


given excel'ent results 


into a trichomor 





REVIEWS OF BOOKS 


Bathtes and Young Children. By RonaLp S$ chapter discusses terminology and classificatior 
The classification, which ts both simple and 


practical, is based on the cell types involved, and 


ILLINGWORTH, M.D., F.R.C.P., D.C.H., AND 
CynTHIA M ILLINGWORTH, M.B 
M.R.C.P. Londor & A. Churchill 
Ltd., 1954. Pp. v 1 3 Plates 24 


on the stage of differentiation reached. In sul 
sequent chapters the various types of lymphoi 
> tumour are considered in some detail with re 
Price 18s , , : , ; 
R P : : ' rt gard to incidence, the influence of age and sex 
ECENTLY, rotesso rv im mis « ‘ 
aw - the distribution of the disease and the present 
Normal Child’, wr r doctors. Now, along , —_ 
ing features prognosis, pathology, ar 
with his wife, he has v r parents, fathers 
fact ‘ » chhelog Diagnostic problems 


as well as mothers I m the care and 


ir 


4 chapter is 
rm rernen d f babi dp 
ree rer in ipbies an pre d P ' a , ' the various 
school children t v nes ‘ the 
, nours u Lay oor : much 
yuestions that parents a! ! \ » ask then 
s vw «their 10M I feeding 
lothing and cep iral \ but ce 
velopment und mental, 1 lid 
th, pr «Tt very well the genera 
cribed, the < " . ild- and 
‘ o the treatment of thes« 
tt 


, : 
aimecuit 
; 


by-care } 
conciusions ina 


ects rf pline ! ishmment arn . 
. thustrat 
uning are d | if < oOmmMon sense 
er the vir tt ‘ hild » have 
hapter tk 
Deen forgotter a the rh ‘ ore . 
. . »1 . j 
the l 
surar 


th 


& S. Livingstone 


295. Figures 


enjoying 

ook, was tha \ xd and bound t 
usefu 
back« 


the 


Tumours of Lymphoid Tissue. By Grorct 
LumB, M.D. Edinburgh: E. & S. Livin The Distribution of the Human Blocd Gr 


stone Ltd 1954. Pp. viii and 2 y A. E. Mourant, D.M., D.Px Ox 
} , 


Figures 195 Price 275. Od ra Blac kwe 1] ™ nti Publica rons 


‘ ym the stud 


=m ™@H mnograph Da 


1954. Pp. xxi and 438. Maps 9. Price 42: 


view 


turnours 


a short 
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interest, and it provides an 


the 


science 


than of medical 


interesting illustration, contrary to usual 


today, of a non-medical making 
of techniques which were primarily 


The book 


? the 


trend 
profitable us« 


medical in their origi will un 


doubtedly prove valuable specialist u 


this te ‘ f considerable interest to 


unthropol ; an neticists mm genera 


reader will 
alized, there 


such as 


listribu 


Leuco and Related Opera 
fions By \ M 
ELIZABETH EI Edinburg Oliver & 


Boyd | t 


Prefrontal 


YER M.D., and 
istrations 


Ramsay 
aspects 


vered 


Drains ex 
Maudsley 
d trom a 


Drair Lf 


different 
compare 
me the 


matter sectio much 


the livisi 


n the clinical 


special areas } cid yf damage to par 


ticular areas re response 
suggests that 
regions bear spec tai iT 


materia 


central cingulate 


under review was 


a period that ended 


Unfortunately the 


' 
derived overt severa years 


ago, consequently no cases are included wherein 


ventro-med 


the 


infers 


white matter of the tal 
the 
selection. Recent 
sponses to operations directed mainly to such 


both the 


areas of the 


portion of frontal lobes are sites of 


work rather that re 


sites are more satistactory from point 
of view of relief for the patient and reduced risk 


Nevertheless, this book 


whose ac- 


of personality change 
should 


tivities bring them into contact with the require 


be read and studied by all 
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ments of psycho-surger 


neurosurgeons 


holi 
Illinois 


Blac k Vel 


The Treatment of the Al 
KANT, M.D. Springfield, 
C Thomas; Oxford 
Publications 


Price 


Charle 


255 
5 
Inui book 


ntereste 


workers 
not agrec 


majority 


uid By 
HAAN 


Elsevier 


e Cerebrospinal I 
\. M.F.H 


I ondon 


AND 
and Pul 
Ltd 
Price S2s. 6d 


th 


1954. Pp. xv and 75 


HO 
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laborat 


sectior 


medicine 
stated u 
of clinics 

There 
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THE 


Hospital. Perhaps the outstanding feature of the 
book are the delightful pen-pictures of members 
of the Hospital staff—pen-pictures which are 
little masterpieces. This is 
record of a great English institution 


indeed a worthy 


Operation Rangoon Fail. By CoLoner K. P 
MacKenzie, r.a.m.c. (Retd.). London 
Christopher Johnson Publishers Ltd., 
1954. Pp. 201. Illustrated. Price 155 

CoLone. MacKenzie, at the age of 52, was taken 

prisoner by the Japanese in Burma in February 

1942. From then until April 1945, after a short 

Moulmein, he was .in 

This is the 


preliminary period in 


carcerated in Rangoon jail record 


of those ghastly three vears—told in plain 


straightforward language, the ve« restraint of 
which enhances the harrowing nature of the 
tale he has to tell 
but, as Brigadier J]. G 
MacKenzie’s divisional commander 


it is as well that the British peopl 


This is not pleasant reading 
Smyth, V.C Col 
says in hi 
foreword 
should 


more 


remember their sufferings—and, even 


important, the circumstances which 
brought them about—and be determined that 
such things should never happen again’. There 
have not been many medical reminiscences of 
This is one doctor's experience 


whieh well deserved to be put on record 


the last war 


NEW EDITIONS 
Diseases of Infancy and Childhood, Vol. 1 and 
I] edited by the late Sir 
Bayling, C.M.G M.S., 


Leonard Parsons 


F.RS and Seymour 
F.R.C.S., in its second edition (Oxford University 
Press, {8 8s.) has been revised with the assistance 
of Clifford G 


the semior editor 


Parsons, M.D., F.R.C.P The loss ot 
his extraordinarily wide 
made him 
such a successful editor was one which the 
keenly, but they 


zo completion a revised 


with 


knowledge and the powers which 


present editors felt have 


successfully brought 
edition of a book of which British pediatrics has 
Whilst this is pre- 
dominantly a product of the Birmingham school 
of the 
edition are drawn from « 


every reason to be proud 
authors in this new 
The approach 
these 
volumes the pediatrician and the general prac- 
titioner will 
practice im the 


of medicine, many 
lsewhere 
within two 


is essentially clinical, and 


find an authoritative guide to 


current management of sick 


children 


A Synopsis of Medicine, by Sir Henry Tidy, 
K.B.E., M.D., F.R.C.P., in its tenth edition (John 
Wright & Sons Ltd., 35s.) remains, as it has 
always 
Membership candidate 


been, the ideal cram-book for the 
An amazing amount of 


information has been packed into a small space, 
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and it is, perhaps, not fair to criticize the book 
on the 
are scarcely up to date 


grounds that the sections on treatment 


It is unfortunate, how- 
ever, that the author does not make more use of 
approved or official names. To refer to mepa- 
is not in keeping 


crine as ‘atebrin’, for instance 


with current terminology. For the harassed 


practitioner, however, who wants a _ really 


quick-reference book this one has much t& 


commend it 


Vanual of Diseases of the Ches 
Davidson, D.M., F.R. 
University 


1 Practical 
by Maurice 


fourth edition (Oxford 


. P., in its 
Press, 84 

has undergone thorough revision without inter- 
fering with the basically practical outlook of the 


book. The 


in the sections dealing 


major changes have been called 


with the pneumonias 


bronchiectasis and pulmonary tuberculosis 


This has been achieved, commendably, without 


any imecrease in size (actually, the number 


pages has been slightly decreased On 


book ts described as ‘the 


dustcover the mos 


complete clinical and pathological survey o 


a claim which is 
fully justified so far as the needs of the clinician 


Britist 


chest disease in the language 
are concerned. It ts a work of whict 


medicine has good reason to be proud 


1 Manual of Tropical Medicine, by T 
Mackie, m.p., G. W. Hunter III, 
C. Brooke Worth, M.D., second edition (W. B 
Led., 60s.) If the reader wishes 


a text which surveys a very wide field 


Pu.D., and 


Saunders Co 
to have 
in a general way and which contains a cor 
siderable amount of parasitology and pathology 


though perhaps not enough for the parasit 


logist or the pathologist, then this book wil 


suit him. If he is seeking a text designed 


primarily for the physician presented with 
suffering 
} 


uthors define their fundamental objectives 


patient from a disease 
The 
thus: ‘to 
the Armed Forces, the clinician, the field worker 
and the student of j Most 


cine 
subjects are covered clearly and adequately, but 


condense information essential for 


tropical me 


the balance of content is open to some criticism 
For instance, it is difficult to see why so much 
space is given to virus infections of the central 
nervous system, when so little is provided for the 
consideration of fever, a commor 
and harassing 


physicians. 


typhoid 
most 


tropica 


experience for 


The contents of the F« 
syMposium on 
ixxxvi at the end 


Notes and Preparations, s«« 
Fifty Years Ago, see page 
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TOLSERAM 


MEPHENESIN CARBAMATE 


The new SQUIBB product 

for the treatment of — 
Disseminated Sclerosis 
Paraplegia, Hemiplegia, 
Rheumatic Disorders 
Choreo - athetosis 


TOLSERAM has been found to have a markedly greater 
and longer activity than mephenesin in the treatment 


of spastic and hyperkinetic conditions 


Literature gladly sent on request 


SQUIBB 


Tel. HYDE PARK 1744 
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When weight gain 
is essential 


during a specific wasting disease or in con- 


valescence when weight depletion is a complication, 
Stenediol ensures full employment of dietary protein 

and the consequent restoration of body tissue. It has 
this property in common with its structural relation, 
methyltestosterone, but unlike the male hormone, 
Stenediol is free from the side-effect of virilisation 


in the recommended dosage. 


Dose: Aduits (both sexes) Children (boys and girls 
One 10 mg. tablet thrice before puberty) 
daily after meals One 10 mg. tablet daily, or on alter- 
nate days as required, after meals 


mit treotment every 


mg. 25 and 100 


Packs 10 
50 mg. tab'ets a'so available, 25 and 100 


literature om request 


STENEDIOL 


(Methylandrostenediol Organon) 


ORGANON LABORATORIES LTD, 
Brettenham House Lancaster Place, Ww .c.d 
Telephone  TEMple Bar 6795-6-7, 025!-2 Telegrams . Menformon, Rand, Londs 





NOTES AND PREPARATIONS 


NEW PREPARATIONS 
‘ADRENOXYL” brand adrenochrome monosemi- 
carbazone dihydrate is a new hemostatic which 
is said to have been used successfully ‘in a wide 
range of conditions in 
which the bleeding was 
desirable, or in which capillary fragility was a 
It is said to be non-toxic and to have 
blood pressure 
ampoules for intramuscular or 


medical and surgical 


control of capillary 
feature’. 
no effect on 
Issued in 2-ml 
subcutaneous injection and also in tablet form 
for oral administration. (Horlicks Ltd., Pharma- 
ceutical Division, Slough, Bucks.) 


coagulation or 


‘ALEVAIRE’ is a new detergent aerosol containing 
‘0.125% of an oxyethylated tertiary octylphenol 
formaldehyde polymer, in alkaline solution, 
which may be used or as a vehicle for 
aerosol therapy with antibiotics, bronchodilators 


alone 
and surface anesthetics’. It is said to be non-toxic 
and to have been used successfully in cases of 
neonatal asphyxia, bronchiolitis, laryngotracheo- 
bronchitis, and tuberculosis (with streptomycin). 
Supplied in bottles containing 500 ml., which is 
to 24 hours. (Bayer 
House, Eden Street, 


usually sufficient for 12 
Products Ltd., Neville 
Kingston-on-Thames, Surrey.) 


‘ANXINE’ tablets each contain 2.5 mg. of dex- 
amphetamine sulphate, 35 mg. of cyclobarbitone 
and 120 mg. of mephenesin and are intended 
for the treatment of states, psycho- 
neuroses and psychosomatic disorders. They are 

gravis, and 
cardiovascular 


anxiety 


contraindicated in myasthenia 


is advised in cases of 


insufficiency, severe hyper- 


caution 
disease, coronary 
tension and of 

Issued in dispensing packs of 50 tablets. (Allen 


& Hanburys Ltd., London, E.2z.) 


gross renal or liver disease. 


“CRYSTAPEN Ora Ligutn’ contains 200,000 I.U. 
of potassium penicillin per 4 ml. (one teaspoon- 
ful). It is intended for the treatment of all 
penicillin-sensitive infections (except resistant 
infections in which injection of sodium peni- 
cillin is required), for preoperative and post- 
operative treatment and in the prevention of 
relapses in rheumatic fever. Issued in bottles 
containing 2 fluid ounces. (Glaxo Laboratories 
Led., Greenford, Middlesex.) 


*Iso-BRONCHISAN’ are ‘two-layer’ tablets for the 
symptomatic treatment of bronchial asthma 
The outer layer (isoprenaline sulphate) is for 
immediate action via the mucous membrane of 
the floor of the mouth, and the inner layer 
(ephedrine and theophylline) is for slow absorp- 


tion by the alimentary route. Each tablet con- 
tains 0.015 g. of isoprenaline sulphate B.P., 
0.025 g. of ephedrine hydrochloride B.P., 0.13 g 
of theophylline B.P., and excipient to 0.4 g 
Issued in tubes of 20 and bottles of 100 tablets 
(Silten Ltd., Silten House, Hatfield, Herts.) 

treat- 
} ach 


merbentyl’ (see The 


*‘KoLantyt’ tablets are intended for the 


ment of peptic ulcer and hyperacidity 


tablet contains 5 mg. of 
Practitioner, June 1954, Pp. 713), 400 mg. of 
aluminium hydroxide, 200 mg. of magnesium 
oxide, 25 mg. of sodium lauryl sulphate and 
100 mg. of methylcellulose 
so and 100. (Riker Laboratories Ltd 


Street, Loughborough.) 


Issued in packs of 


Morley 


*“Tepraw’ tablets each contain 120 mg. of theo 
phylline, 25 mg. of ephedrine hydrochloride and 
8 mg. of phenobarbitone and are intended for 
the symptomatic treatment of asthma and other 
allergic disorders. Issued in plain tablets for 
prompt relief or in enteric-coated tablets which 
four 


rehef approximately hours 


after ingestion. Available in bottles of 
soo. (William R. Warner & Co. Ltd 
Road, London, W.4.) 


give delayed 
50 and 


Power 


*"VasoOxINE brand injection of methoxamine 


hydrochloride is ‘a powerful pressor agent’ for 
use in counteracting hypotension caused by 
spinal analgesia, in the preoperative preparation 
of ‘poor risk’ patients with low blood pressures, 
in arresting cardiac arrhythmia in paroxysmal 
supraventricular tachycardia and in reversing 
excessive hypotension caused by ganglionic 
blocking agents. It is also suitable for use in 
conjunction with cyclopropane anwsthesia. It is 
two minutes when 


muirrutes when 


said to act within given 
intravenously, or within twenty 
given intramuscularly. Supplied in 1-ml. am- 
poules, each containing 20 mg., in boxes of 6 
and 2s. (Burroughs Wellcome & Co., 183-193 


Euston Road, London, N.W.1.) 


PHARMACEUTICAL NOTES 
Evans Mepicat Suppiies Lrp. announce that 
their plastic wound dressing ‘nobecutane’ ( The 
Practitioner, September 1954, p. 329) is now 
generally available to the medical profession. At 


present the only pack is in bottles of 250 ml., but 


a smaller size and a spray container will be avail- 
able at a later date (Speke, Liverpool, 19.) 
Meccrson & Co. Lrp. announce the introduc- 
tion of children’s ‘meggezones’ 
pastilles with a sucrose-acacia base 


which are 
incorpor- 
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ating guiacol glycerin ether, honey, glucose, 
glycerin and a mild dosage of menthol. They are 
intended to exert a prolonged local action in the 
nasopharyngeal zone and are a convenient form 
of ancillary medication for respiratory infec- 
tions in children. The pastilles, which are 
fruit-flavoured and suitably coloured, are avail- 
able in two-ounce tins. (Llewellyn Street, 
London, S.E.16.) 

Truroop Lrtp. announce the introduction of 
‘locasol’, which is a low-calcium, synthetic milk 
powder which can be used as a substitute for 
cows’ milk or milk mixtures in hypercalcemia 
in infancy. On reconstitution with water (to a 
124% solution) it provides a milk in which the 
calcium content is not more than 2.84 mg. per 
fluid ounce (28.5 ml.). Available in tins con- 
taining 14 ounces. (Green Bank, London, E.1.) 


NEW X-RAY SHOWROOM 
Puitips Evectrricat Lrp. have recently opened 
showroom at their premises in 
Its purpose is ‘to provide 


a new X-ray 
Shaftesbury Avenue 
a permanent display of the latest equipment and 
accessories and also examples of new techniques 
and applications of importance to all concerned 
with the subject of radiology’. The showroom is 
open to members of the and dental 
professions, physicists, radiographers and tech- 
nologists. (Century House, Shaftesbury Avenue, 
London, W.C.2.) 


medical 


FILM NEWS 

Treatment of Dental Emergencies by Medical 
Staff (16 mm., sound, colour, running time 50 
minutes) has been prepared by World Wide 
Pictures Ltd. in cooperation with the Royal 
Naval Medical School and the Royal Naval 
Film Unit. It shows in detail operative pro- 
cedures involved in the treatment of all forms of 
dental emergencies, and is intended for the 
instruction of Medical Officers so that they will 
have the necessary knowledge to deal adequately 
with dental casualties in the absence of a dental 
surgeon. In these days, when every newly 
qualified doctor has to do a period of National 
Service, this film should prove a useful adjunct 
to the final-year curriculum. (Medical Depart- 
ment, Admiralty, London, S.W.1.) 


La Presse Médicale announces that a prize of 
100.000 French francs will again be awarded in 
1955 for the best new amateur 16-mm. medical 
film which is neither subsidized nor produced by 
a laboratory or firm. The latest date for submis- 
sion of films is February 28, 1955, and further 
details can be obtained from La Presse Médicale, 
120 Boulevard Saint-Germain, Paris Vle. 
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EPSOM COLLEGE 

THe Royal Medical Foundation of 
College was formally opened on June 1s, 
by the Prince Consort. Its purpose 
provide ‘a good public school education’ for, 
among others, ‘the sons of medical parents in 
straitened circumstances’. The total number of 
Epsomians is now about 6,500, of whom one- 
third have become doctors. During its hundred 
years of existence there have been 800 Founda- 
tion Scholars, all 
clothed free of 

Financial assistance is also given in the 


Epsom 
1555, 
was to 


educated, maintained and 


charge by the Foundation 
form 
of exhibitions. In September 1952, for instance, 
out of 352 boarders, just over 100 were receiving 
help from some College source or other 

The College is not well endowed, and funds 
are urgently required to make essential improve- 
ments and additions to the College buildings. A 
centenary appeal for {150,000 has therefore been 
launched. Contributions should be 
Appeals Secretary, Epsom College, Surrey 


sent to the 


THE KING’S FUND 
AT a recent meeting of the General Coun 
King Edward's Hospital Fund for L« 
it was announced that the 
amounted to 4,563,000, 
from the Nuffield Trust 
legacies. Total 
£505,000. The 
Fund’s investments is {7,500,000 
£400,000 is to be set 
grants to hospitals and the maintenancs 


income in 
including 200,000 
£24,000 


amounted to 


and from 
expenditure 
present market value of the 
During the 
aside for 


of the 


coming year, 


activities 


Special 


advisory services and educational 
directly 
emphasis is to be laid upon grants in aid of 
hospital catering. The Duke of 
who presided at the meeting, paid a tribute to 
Sir Edward Peacock on his retirement from the 
post of Treasurer to the Fund, which he has 


held for twenty-five years 


administered by the Fund 


Gloucester, 


THE HUMAN SIDE OF TUBERCULOSIS 
Tus is the title of the annual report of the 
National Association for the Prevention of 
Tuberculosis (NAPT) for 1953-54. Under the 
terms of the Spero fund for the welfare of 
tuberculous workers, some six hundred people 
have had holidays planned for them. NAPT is 
now a corporate trustee of the Queen Alexandra 
sanatorium fund, which during the year sent 
16 asthmatic children for treatment at a sana- 
torlum in Davos. Under the Anglo-Danish 
sanatorium scheme, 225 children with resprra- 
tory tuberculosis have now been to the Vording- 
borg sanatorium in Denmark, and 139 have 
returned home. The association’s art therapy 
scheme has been maintained, and four times a 


CONTINUED ON PAGE 120 
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year 600 pictures reach headquarters to be 
viewed by the panel of artists. During the year 
colonial scholarships have been awarded to five 
doctors, 12 nurses, two sanitary officers and one 
radiographer from the the four 
Scottish universities, students who have suffered 
from tuberculosis have been assisted by special 
allowances, amounting in all to {600. These are 
but a few of the many activities of this versatile 


colonies. At 


organization which contributes so much to the 
care and welfare of the tuberculous. (Tavistock 


House North, London, W.C.1 


IDENTITY CARDS FOR 
HAEMOPHILIACS 
Tue Medical Research Council, in conjunction 
with the Ministry of Health and the Department 
of Health for Scotland, has prepared an identity 
card to be issued to hamophiliac subjects. The 
card contains a statement that the bearer has 


haemophilia and is under the supervision of a 


named physician and hospital. It goes on to say 


In case of injury, bleeding or serious illness this 


person may have special need of hospital care. 


Che hospital named above or the nearest appro- 


priate clinic should be able to advise on or 


facilitate admission if informed at once by 


telephone’. The card also contains information 
about transfusion, blood grouping and abnormal 
antibodies 

under his care a 


Any practitioner who has 


patient with hemophilia, and who wishes him 
to have a card, should apply in writing to the 
(a list of these can be 
Medical Officer of 


and hxmato- 


nearest reference centre 


obtained from the local 


Health), 


logical findings. Those responsible for the care 


enclosing full clinical 
of such patients are asked to bring the existence 
of these cards to the notice of the patient or his 
parents and to them to 


encourage permit 


application to be made for a card 
THI 
AN interesting Registrar 


General's Return for the second quarter of the 
vear is a table showing the loss of vears of life 


LOST YEARS 


new feature in the 


which can be assigned to the main causes of 
death. The expected years of life lost in the 
10,060 


to cancer, 


working age period, 15 to 64, for every 
men in the population are: 112 due 


104 due to heart disease, 93 due to bronchitis 
and pneumonia, and go due to accidents. The 
corresponding figures for women are 97, $4, 
54, and 26. In this same age-period the years of 
life lost per 10,000 population, due to all causes, 


is 806 for men and 538 for women 


THE PASSING OF A SANATORIUM 
Tue Trudeau Sanatorium, the oldest private 


establishment for the treatment of tuberculosis 
CONTINUED ON PAGE !22 
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in the United States, and one of the most famous 
sanatoria in the 
December 1 


it 


closed its doors on 


world, 
According to the executive 
director, it could no longer continue because of 
the decline in the 
Although this is largely attributable to 


the introduction of antibiotics and 


number of tuberculous 
patients 
advances in 
thoracic surgery, a factor which has plaved 
the ni 


development of 


increasing part in reducing iber 


patients has been the state- 


owned sanatoria. Whatever the reason, however 
the passing of this farnous institution marks the 
end of an era in the campaign tuber 


which Dr. Tru 


mentor 


against 


culosis, a campaign i leau's 


name will always receive honourable 
OVER-PRODUCTION OF ANTIBIOTICS 
Manag ng 
Director of Glaxo Laboratories Ltd., ‘the 


ACCORDING to the Chairman and 
crease in production capacity of antibiotics has 
outrun the expansion of demand’. This ts large 


attributable to the fact that in some countries 
‘their 


national prestige and new producti 


manufacture has become matter of 


tinue to be built, in some instances 
from public funds’ 


PITY THE ARISTOCRACY 
\ CORRESPONDENT in a 
Chemist and Druggist writes: ‘Ha 


recent issuc 
the patient, a titled person, that hi 

dition 
would be 


was a very healthy sig 


attending his doct 
Harley Street specialist gave 
alia, the following prescriptior 


Lig. Arsenicalis 4: 
Sig. m.3 im water t 
by a drop ug 


ea 


By the time the patient reaches zy a 


he be immune to the toxicity of arsenkx 


PUBLICATIONS 
Handbook for Medical Officer f Sche 
School Health and Communicable Disea 


is published by the Medical Officers of 


Association, has now been reissued u 


edition. It is a book which should be« 
of every practitioner, as well as « 


medical officer, particularly on account of its con- 
the diagnosis and 


There 


cise and authoritative notes or 
management of the infectious diseases 
services In a 


also a most useful section on medical 


residential school. (J. & A. Churchil 


price Os.) 


Treatment, by T. H 


and seven of his colleagues 


(rozier 
n Belfast 
enlargement im 


end itself 


Aids to M.D., 
F.R.C.P 
has undergone 


its third edition. Treatment does not 


conside rable 
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to this form cf potted presentation. There are 
few practitioners who will be impressed, for 
instance, with the recommendation to prescribe 
6 grains of quinidine sulphate and 4 a grain of 
strychnine daily for the treatment of extra- 
systoles. (Bailliére, Tindall & Cox, price 12s. 6d.) 


Vaccination against Tuberculosis, No. 88 in the 
W.H.O. Technical Report Series, is the sixth 
report of the expert committee on tuberculosis. 
It is am authoritative review of the present 
status of BCG vaccination and discusses the 
various techniques for administration of the 
vaccine. (H.M. Stationery Office, price 1s. 9d.) 


Directory of Contributory Schemes for 1954 gives 
full details of such contributory schemes in 
England and Wales. (The British Hospitals 
Contributory Schemes Association (1948), Royal 
London House, Queen Charlotte Street, Bristol, 
I, price 10s.) 


Directory of Convalescent Homes, Part 2, covers 
England and Wales. It gives details of con- 
valescent homes in three categories: (i) Homes 
owned by societies other than Hospital Con- 
tributory Schemes. (ii) Homes owned by Hos- 


pital Contributory Schemes. (iii) Homes owned 


by Government hospital authorities. (The 
British Hospitals Contributory Schemes Associa- 
tion (1948), Royal London House, Queen Char- 
lotte Street, Bristol, 1, price 1s. 6d.) 


Strain and Stress in Modern Living: Special 
Opportunities and Responsibilities of Public 
Authorities i« the proceedings of the con- 
ference organized by the Nafional Association 
for Mental Health in 1954. The subjects 
covered include ‘Strains within the family’ and 
“The stress of work and social responsibility’. 
(National Mental Health, 
39 Queen Anne Street, London, W.1, price 
7s. 6d.) 


Association for 


Suture Needles is an illustrated catalogue of the 
extensive range of needles supplied by Allen & 
Hanburys Ltd. (48 Wigmore Street, London, 
W.1.) 
OFFICIAL PUBLICATIONS 

Report of the Ministry of Health for the year 
ended 31st December, 1953.—In Part I, which 
deals mainly with the National Health Service, 
the Minister of Health comments that ‘with an 
actual total cost of {486,000,000 and an actual 
net cost to the Exchequer of {384,000,000 in 
1952-53 the National Health Service in England 
and Wales accounts for no mean percentage of 
the national budget’. Between the end of 1940 
and the end of 1953 the hospital beds available 
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for the admission of patients increased from 
448,057 to 473,559, an increase of nearly 6%. 
During the same period the number of con- 
sultants working in the hospitals increased from 
5,145 to 6,355, an increase of 23°. ‘Expressed 
in another way, in 1949 there were 126 beds 
to the equivalent of one whole-time consultant; 
in 1953 the ratio was 103:1'. The number of 
patients on hospital waiting lists was 526,000, 
compared with 497,000 in 1949. The number of 
new patients consultative 
clinics was 6,700,000, compared with 6,100,000 
in 1949. At the end of 1953 there 
pay-beds and 6,257 amenity beds 
former and half of the 
mental or deficiency 


seen in outpatient 
were 5,503 
650 of the 
latter were in 
The 
number of ‘distinction awards for consultants 
current at the end of 1953 was: 256 of {2,500 a 
year; 640 of {1,500 a year; 1,278 of { 500 a year 


nearly 


mental hospitals. 


Part 11, which is entitled ‘On the State of the 
Public Health’, is the annual report of the Chief 
Medical Officer. The general acceptance 
for smallpox vaccination for infants under 1 year 
of age showed a slight from 30.7 in 
1952 to 34.2%. Diphtheria continues to decline, 
but there is still ‘a 
Staffordshire which has 
efforts to eradicate it’ 
cough have been on the increase, 


rate 
rise 


small obstinate focus in 


hitherto 
Measles and whooping- 


resisted all 


and the latter 


‘has now achieved the notoriety of being more 
deadly to infants than any of the other common 
infectious 
again—to 18,426 cases, with a case 
0.2%. 
compared with 1952, the 
being 5,277. For the fifth 


there has been a substantial decline 


diseases’. Dysentery has increased 
fatality of 
Food poisoning has increased by 50‘ 
number of ‘incidents’ 
year in succession 
in tubercu- 
losis mortality, the number of deaths in 1953 
(8,902) being only 40°, 


1948. Mortality from cancer showed a slight rise 


of what they were in 


compared with 1952, although the number of 


female deaths has fallen. The rise is caused 
mainly by the number of deaths of males attri- 
buted to cancer of the lung. Concern is expressed 
at the number of illegitimate births ; one in every 
twenty-one children this 
illegitimate: 684,372 infants were born in 1953, 
and 32,503 of these were illegitimate. The still- 
birth thousand total births 
constituted a new low record. (H.M. Stationery 


Office: Part I, price 8s.; Part Il, price 7s. 6d.) 


born in country are 


rate of 22 per 
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Binding cases for this and previous volumes are available 
im green cloth with gilt lettering, price ss. each, post free 
The cases are made to hold 6 copies after the advertise- 
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Alternatively, subscribers’ copies can be bound at an in 

clusive charge of 128. 6d. per volume; this includes “the 
cost of the binding case and return postage 
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COBALIN 


Insufflations 


Crystalline Vitamin B,, in a specially prepared 
snuff base for administration by nasal insufflation 


, .. “ pernicious anamia patients in relapse bave been adequately 
treated by inhalation crystalline B,,."’ Amer}. Med 


“an effective form of treatment, the doses required are of the 
same order as those given by the intramuscular route.”’ 


aa 4. 407, 44 
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CAPSULES 


First step to recovery 


Genera! practitioners can depend on Aureomycin Caps tles to secu 
prompt and effective concentrations of the antibiotic im the tissues 
That is why this convenient oral therapy with Aureomycin ts 

only step needed to control many of the infections met w 

practice Phis form of Aureomycin therapy is particularly « 

as the Capsules are effective in remarkably low dosage 


therapeutic dose for adults being only four 250 me capsule 


50 mg. Bottles of 25 and 10x 50 me. Bottles of 100 and 
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fifty Bears Ago 


“There are three things which the public will always clamour for, sooner: 


Novelty, novelty, novelty Thomas 


number dawns the 


“Wirn =the 


commencement of a 


issue of this 
Arrange- 
been 


have the effect of increasing 


new year 


ments for the coming year have made 


which will, we trust 
the interest of our subscribers and of presenting 
and features in every 


to them new important 


issue of the Journal. We would bespeak the 
special attention of our readers to a column 
which, we feel confi- 


and which will 


headed Competitions , 
dent, will commend itself to all 
speak for itself’. The Practitioner proposes to 
offer 


guineas to be 


every month two prizes: one of two 


given to the author of the best 


essay on a subject to be announced by the 


Editor; the other prize of one guinea to be given 
I 


to the competitor ‘who writes the best answers 


to three questions relating to Medical or Surgica’ 


subject of the for January 
freatment of Diphtheria’. One 
4 labourer, 


The 
1905 was “The 


Cases’ essay 


of the three questions asked was 
2s vears of age, fell from a scaffolding 20 feet 
mght side of his 
\ large hematoma 


on to the head, and was 
rendered unconscious 
was found behind the nght ear. Consciousness 
but it was found that he was 
paraly sed down the left side though he could 
eft leg. He had complete 


was ascertained that he was 


gradually returned 


slightly rause his 


motor aphasia. It 
What morbid condition 


a “right-handed” mar 
would account for these symptoms?’ 
make the murnal 


In order to s specia] numbers 


of paramount interest’, the Editor enlists the 


cooperation of his readers by asking them to 


state on a postcard ‘a subject, capable of being 
treated from various points of view, upon which 
they would like to hear the views of their 
colleagues in the 

In the first of the 
entitled “The Ciraumstances and Treatment of 
Movable Kidney’, Sir Frederick Treves, Bt, 
K.C.V.O., C.B., LL.D., Sergeant Surgeon to 
the King, finds it difficult to understand how 


this curious conditior 


profession’ 
Original Communications’ 


conspicuous among the 
to elude so 
clinical observer: “The 

organ is as a rule 

and indeed is apt to 
incontinently It has 
ance discovered by the intro- 
who has been much terrified 


spective 
by the apparition and by the diablerie of its 


maladies of modern times’, came 
long the notice the 
displaced or 

singularly easy to deteci 
thrust itself 
been more than 


patient 


into notice 


Hood 


JANUARY 


innouncement of ( 
1905 


movements. Yet in spite of this 
escaped the cunning and watchfu 


man of medicine until quite recer 


symptoms ascribed to moval 


legion and include manifestat 


from mere peevishness of ter 


renal pain From the very 
which Dickens has given of the 
of Mrs 


that she had a movable 


Gummidge it may be« 


kun 


a case causing symptoms (sho 


torsior should be by rest 


John Fredenck Struensee 


position, with careful ding, precise attention 
to the digestive 


' 
massage 


rgans, and genera 
R. W. Philip, M.D F.R.C.P.Ed 
Physician to the Victoria Hospital for Cor 


Edinburg? (nr Zomotherapy 


Senor 


sumption 


in Pulmonary Tuberculosis’, which consists in 


the svsternat continued exhibition = raw 


meat It is not a difficult matter t custon 
the patient to the use and even er yment of 


one or other of the raw products My 
juickly patients 
get over any When they 


realise, as they speedily do, the advantages of 


experience has been that very 


preluninary distaste 
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the treatment, they take the raw meat with 
avidity’. F. W. Burton-Fanning, M.D., Hon. 
Physician to the Norfolk and Norwich Hospital 
and to the Kelling Open-Air Sanatorium, deals 
with ‘Diet in the Treatment of Puimonary 
Tuberculosis,” and Arthur Latham, M.D., 
F.R.C.P., of the Brompton Hospital, discusses 
"The Principles of the Dietetic Treatment of 
Pulmonary Tuberculosis’. 

W. E. de Korté, M.B., of the Bacteriological 
Laboratory, King’s College, London, describes 
and figures “The Parasites of Small-Pox, 
Vaccinia, and Varicella’ 

An interesting article on “Tramps and Small- 
Pox’ is contributed by Louis Parkes, M.D., 
D.P.H., M.O.H. Chelsea, and Consulting Sani- 
tary Adviser to H.M. Office of Works, who 
draws attention to the dissemination of this 
disease by tramps and by people travelling about 
in search of work. Louis Coltman Parkes was 
one of the first to take the D.P.H. examination 
of the London. As assistant- 
lecturer to Professor W. H. Corfield at Uni- 
versity College he acquired ‘the bias towards 
the structural side of public health that was 
natural in the days when childbed fever and 
rayal typhoid were attributed to 
defective drains’. (Lencet, 1942, ii, 499.) His 
book ‘Hygiene and Public Health’ was popularly 
known as ‘Parkes’ for two generations. 


University of 


attacks of 
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The hero of ‘By-Paths of Medicine’ is that 
remarkable character John Frederick Struensee, 
‘doctor and dictator’: ‘In the history of the 
medical profession there is no career presenting 
so sudden a rise to the highest power, or so 
swift and awful an eclipse, as that of Struensee, 
the doctor who in the middle of the eighteenth 
century was for a short time dictator of Den- 
mark. . . . Struensee was an example of what 
Nietzsche calls the Uebermensch, the man who 
lives only for himself and allows neither human 
feeling nor moral law to stand in his way, . . . 
Of the institutions which he established the 
Foundling Hospital alone survived him’. 

The first of a new series of articles on 
‘Famous Hospitals and Medical Schools’ deals 
with St. Bartholomew's Hospital and is illus- 
trated with ten plates. 

The book reviews this month have a strong 
ophthalmological flavour, including as they do 
Henry Juler’s ‘Handbook of Ophthalmic Science 
and Practice’, Howard Hansell and W. M. 
Sweet’s “Textbook of Diseases of the Eye’, 
Gustavus Hartridge’s ‘Refraction of the Eye’, 
and Edgar Browne’s ‘Squint Occurring in 
Children’. (‘In reading through the essay one 
is certainly struck by its simplicity, and if squint 
itself is such a very simple matter, as the author 
seems to think, there is not very much to learn’.) 

W.R.B. 


ST. ANDREWS HOSPITAL, NORTHAMPTON 
FOR NERVOUS AND MENTAL DISORDERS 
President—Tut EARL SPENCER 
Medical Superintendent-THOMAS TENNENT, M.D., F.R.C.P., D.P.H., D.P.M. 

This Registered Hospital is situated in 130 acres of park and pleasure grounds. Voluntary patients, who are 
suffering from inciprent mental disorders, or who wish to prevent recurrent attacks of mental trouble; temporary 
‘a me and certified patients of both sexes are received for treatment. Careful clinical, biochemical, bacterw- 
jogical and pathological examinations. Private rooms with special nurses, male or female, in the Hospital or 
im one of the numerous villas in the grounds of the various branches can be provided. 


WANTAGE HOUSE 


This is a Reception Hospital in detached grounds with a separate entrance, to which patients can be 
admitted. It is equipped with all the apparatus for the complete investigation and treatment of Menta! and 
Nervous Disorders by the most modern methods; insulin treatment is available for suitable cases. [t contains 
special departments for hydrotherapy by various methods, including Turkish and Russan baths, the prolonged 
immersion bath, Vichy Douche, Scotch Douche, Electrical baths, Plombiéres treatment, &c. There is an 
Operating Theatre, a Dental Surgery, an X-Ray Room, an Ultra-Violet Apparatus, and a Department for 
Diathermy and High-Frequency treatment. It also contains Laboratories for biochemical, bactenological, and 
pathological research. Psychotherapeutic treatment is employed when indicated. 


Two miles from the Main Hospital there are several branch establishments and villas situated in a park and 
farm of 650 acres. Milk, meat, fruit, and vegetables are supplied to the Hospital from the farm, gardens, and 
orchards of Moulton Park. Occupational therapy is a feature of this branch, and patients are given every facility 
for occupying themselves in farming, gardening, and fruit-growing. 


BRYN-Y-NEUADD HALL 


The seaside house of St. Andrews Hospital is beautifully situated in a Park of 330 acres, at Lianfairfechan 
amidst the finest scenery in North Wales. On the north-west side of the Estate a mile of sea coast forms the 
boundary. Patients may visit this branch for a short seaside change, or for longer periods. The Hospital has its 
own private bathing house on the seashore. There is trout im the park. 

x all the branches of the Hospital there are cricket . football and hockey grounds, lswn tennis 
courts (grass and hard courts), croquet grounds, 
their own gardens, and facilites are provided for 

For terms and further ——- 

), who can be seen in by 


courses, and bowling greens. Ladies and gentiemen have 


Sy TM 


: Ne 4354, three lines 








ANNOUNCEMENTS LXXXIII 














controlling 
oedema 


more safely... 
more simply... 
ORALLY 


™ 


The introduction of DIAMOX* Acetazoleamide has brought a truly radical advahce in the 
control of cardiac oedema This remarkably non-toxic diuretic is given by mouth 
and, in about eighty per cent of cases, entire/y eliminates the need for parenteral measures 
DIA MOXxX is not a mercurial or xanthine derivative it produces diuresis by inhibiting 

the enzyme carbonic anhydrase It is well suited for long term therapy because | 
used in the dosage suggested — it can be taken for an indefinite period without cumulative 
toxic effec Following a single morning dose of DIAMOX, a copious diuresis of 

6 to 12 hours’ duration results. It allows the patient to enjoy an undisturbed night 
Moreover, DIAMOX permits of steady control of the oedema — patients do not show the 


ls 


fluctuations in fluid and weight which characterise intermittent treatment with mercuri 


a completely new approach to diuresis 


DIA Mo-x 
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Nocturnal Excursions 


are frequently the occasion of falls in elderly patients suffering from increased frequency 


of micturition.* The local analgesic action of ‘Pyridium* on the urinary tract, and its 
relaxing effect on the sphincter of the bladder, will often help to ensure an undisturbed 


night. There is no general sedation or blunting of the faculties with 


IP WROD NOW! 


For cost to N.H.S., please see M. & J. list of costs dated April, 1954 
* Practitioner (1954) 172, 643-4 
MENLEY & JAMES, LIMITED, COLDHARBOUR LANE, LONDON, S.E.5 
Tel: BRixton 785! 


Pyridium’ is the trade mark of Nepera Chemical Co., Inc 
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THE MEDICAL SERVICE OF THE ROVAL NAVY 
Vacancies for Medical Officers 


Candidates are invited, for Short Service Commissions of 4 years, on termination of whi 
gratuity of £600 (cax free) is payable. Ample opportunity is granted for tran fer to Permanent 
Commissions on completion of one year's total service. Officers so transferred are paid stead 
a grant of £1,500 (taxable All entrants are required to be British subjects w ose parents are 
British subjects. to be medically fit. and to past an interview Full part ars from the Admuralty 
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Medical Departmer Queen Anne's Mansions. St. James's Park. Londo Sw 
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the finest method of 
encouraging normal evacuation 


Despite the innumerable laxatives 
introduced since Taxol—it still remains 


the treatment of choice amongst 
physicians for the easy re-establishment of 


normal evacuation. Without purgation, 
Taxol gently but surely promotes 
the return of proper colonic function 
and encourages the resumption of 
a regular, comfortable bowel action. It is 
the method of choice for pre-operatory 
preparation, particularly for perineal 
and rectal interventions, and for 
use after operation. 


101 GREAT RUSSELL STREET, LONDON, W.C.! 
Telephone: MUSeum 2042-3 Telegrams: Taxolabs Phone London 





PERNIVIT utilises the vasodilator 
properties of nicotinic acid and the 
effect of vitamin K in maintaining 
normal blood coagulability and 
vascular permeability. 


Effective both in the treatment and in the subsequent 
prevention of chilblains. Irritation and inflammation 
are quickly relieved. 

Dosage, Adults :—two to six tablets daily im- 
mediately after meals. Children : — half this dosage. 
The basic N.H.S. price of Pernivit is 2/- (bottle of 
50 tablets). Literature and specimen packings are 
available on request. 

May be prescribed on form E.C.10. 
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